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LOWER GRANITE DAM

LOWER GRANITE DAM
RADIAL GATE INSPECTION
AND TESTING

INTRODUCTION

Purpose
The Corps of Engineers, Walla Walla District, requires a comprehensive evaluation of the radial

gates at Lower Granite Dam. The District retained HDR Engineering, Inc. to perform inspection
and testing of the radial gates through Task Order No. 5 under Contract DACW68-00-D-0001.
The task order scope of work includes review of project information, an initial meeting and
inspection, comprehensive field inspection of the radial gates, testing of gate hoist machinery,
recording trunnion movement, nondestructive testing of field welds, and preparation of a report.

Scope of Investigation
The scope of this investigation includes:

= Review of design, construction, maintenance and operations information provided by the
District.

Hands-on visual inspection of accessible upstream and downstream portions of eight radial
gates.

Visual inspection of the hoists and hoist equipment.

Nondestructive testing of field splice welds.

Testing of gates and hoists while operating.

Recording trunnion movements while raising gates in both loaded and unloaded condition.
A report including documentation of the design and operation of the gates and hoists,
inspection and testing results, conclusions, and recommendations.

Limitations

The services under this contract include the professional opinion and judgment on the data and
information reviewed. The conclusions and recommendations presented in this report are based
on the information provided by the District and the inspection and testing of the radial gates and
hoists. The inspection was visual only and only accessible portions of the components were
inspected. Nondestructive testing was performed on field splice welds, but no laboratory testing
was conducted in the course of the inspection.

1 01/30/01
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PROJECT BACKGROUND

Project Description

Lower Granite Dam is located in southeastern Washington on the Snake River, 37.2 river miles
upstream of Little Goose Dam, and 107.5 miles above its confluence with the Columbia River.
The main project structures include a powerhouse, navigation lock, fish facilities, concrete non-
overflow sections, and a rockfill embankment on the north shore. The dam is 3,200 feet long
including the embankment. Construction of the project began in August 1965 and was completed
in November 1975.

The spillway is 512-feet-long and is located about mid-river. The spillway consists of eight radial ’
gate controlled bays separated by 14-feet-wide piers. The radial gates are each 50-feet wide by
60.15-feet-high. The gates are numbered 1 to 8 from left to right looking downstream. The
spillway structure has a maximum height of 204.4 feet with the deck at Elev. 751.0. The spillway
crest is at Elev. 681.0 and the top of gates at Elev. 740.0. The reservoir stores 483,800 acre-feet at
normal full pool (Elev. 738.0).

The Spillway Design Flood (SDF) is 850,000 cfs. The spillway has a design capacity of 850,000
cfs at reservoir level Elev. 746.5. The maximum spillway capacity at normal full pool (Elev.
738.0) is 680,000 cfs. For the period from 1951 to 2000, the maximum flood of record was
332,000 cfs on June 18%, 1974. Peak flow outside the period of record was 409,000 cfs on June
5™, 1894, These values are computed from the flood marks by the U.S. Weather Bureau.

Gate Design and Construction
The Corps of Engineers designed the gates and project facilities. The gates were fabricated by

Flint Steel Corporation of Tulsa, Oklahoma and Pacific Car and Foundry of Seattle, Washmgton
Stewart Machinery supplied the hoists.

The Walla Walla District provided copies of the engineering drawings and shop drawings for the
gates. The gate and hoist specifications were also provided. The gates are very similar to the gates
at Little Goose Dam. Notes in the District file indicate that the Little Goose calculations were
used at Lower Granite Dam. See Little Goose Dam Radial Gate Inspection and Testing report

for details on design. The following information was obtained from the Lower Granite Dam
documents.

The 3/8-inch to 1/2-inch thick skin plate is supported by vertical ST10.5WF31 purlins. The skin
plate is 3/4-inch thick on each end of the gate to act as a wear surface for the lifting cables. The
purlins are connected to three horizontal plate girders. Each horizontal girder is supported by
14WF gate arms. The gate arms are braced with 14 WF members and there are ST7WF15 braces
between the downstream flanges of the horizontal girders. Cable attachment brackets are mounted
on the skin plate at the bottom corners. The horizontal plate girders, skin plate and cable

2 —01/30/01
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7

attachment brackets are A537 Gr. A steel (Carbon—Magnesmm—Slhcon Heat Treated for Pressure
Vessels). All other members are A-36 steel.

The gate end frames were fabricated in two parts connected in the field with full penetration
splice welds in the middle arms. The skin plate was installed in five vertical sections and joined
by full penetration welds.

Each trunnion has a 24-inch diameter forged steel pin with a cast aluminum bronze bushing. The
trunnions rest on a concrete girder that is anchored to the spillway piers with two groups of 48,
1-1/4 inch diameter prestressed bars.

The gates are raised and lowered by electric hoist units mounted on the deck above the gates.
Eight 1-inch diameter wire ropes on each side of the gate wind on separate drums mounted on a
common shaft. The hoist operating speed is approximately 1.1 feet per minute.

The gates have rubber J-bulb side seals and rubber wedge bottom seals. The side seal plates and
sill beams are heated to prevent ice formation. The heating system consists of piping embedded
below the seal plates. Electrically heated oil is automatically circulated through the piping when
the ambient temperature drops below 32 degrees F.

Gate Operation
The gates may be operated by manual control from stations located near each hoist, but normally

the gates are remotely controlled from the powerhouse. All of the hoists can be powered from a
diesel generator set.

The spillway is operated to pass the desired discharge with the best hydraulic conditions in the
stilling basin. Through experience it has been shown that the most desirable stilling basin
conditions are achieved with uniform discharge through all eight gates. The gates are opened in
one-foot increments during the fish passage season from March 1 through December 31
according to the operating sequence in Table 1. If the desired spill exceeds the capacity of all
eight gates for this spill pattern, then the gate opening sequence is repeated.

Gate Maintenance |
The District performs routinely inspects, tests, and lubricates the gates and hoists. Recent

significant maintenance consists of:

e In the mid 1980s the upstream face of all gates were inspected and significant corrosion and
wear was noted on the cable wear plates.

e The original coating for upstream and downstream portions of the gates was a four coat vinyl
system. With the exception of spot painting, there is no indication that the gates have been
recoated.

3 01/30/01
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INSPECTION

General

Wayne Edwards and Mike Haynes of HDR Engineering performed an initial site visit and
inspection on April 5, 2000. Based on information collected during the initial inspection, HDR
prepared an inspection plan and inspection sheets that were submitted to the District for review
prior to the detailed inspection. '

The inspection and testing of the spillway radial gates was performed from October 2nd through
9th, by Sam Planck, P.E., Heather Yee and Tony Barela, of HDR Engineering, Inc. Steve
Schmidlkofer and Jim Knowles of K&N Electric inspected the hoists, took amperage
measurements, and recorded observations during testing. Destry Hall and Jim Fisher of
Kleinfelder performed nondestructive testing of field splice welds. Gary Struthers Associates was
responsible for operation of the gates during the loaded and unloaded testing and moved the
stoplogs between gate testing. Emerald Services, Inc., as a sub-contractor to Gary Struthers,
provided water blast cleaning of the skin plate during the upstream face inspection. Gus
Hernandez and Frank Gates (USACE) were present during the inspections and provided on site
assistance. The weather was clear with temperatures ranging from 50 to 75 degrees F. The
reservoir was full during the inspection. The upstream inspection of Gate 1 was not able to be
performed initially because the surface collector was in place. Sam Planck and Amy Akins of
HDR Engineering returned to the site on November 20® to complete the upstream inspection of
Gate 1. ’

Procedures

Upstream Inspection & Testing

For the upstream inspections, stoplogs were placed in front of the gates prior to the inspection.
The first part of the inspection was a rope access inspection of the bottom seal, bottom of the
upstream surface of the skin plate and the hoist connections. During the inspection the gates
were opened approximately three feet. At certain gates, the inspection under the bottom of the
gate or measurements for racking could not be made due to excessive leakage through the
stoplogs and heavy flows on the spillway. Racking measurements were recorded between the
bottom seal plate on the gate and the embedded spillway seal. The upstream face of the gates
was inspected from the spillway deck as each gate was raised to the full open position.

The second part of the upstream inspection consisted of the transverse, operational measurements
at the trunnion, amperage readings while opening and closing, and the inspection of the upstream
surface of the skin plate. Measurements were made to determine transverse movement of the
trunnion hub versus the trunnion yoke at the initial, full open, and final closed position. During
the gate opening, visible corrosion, debris and surface inconsistencies were waterblasted from the
gate face for better condition assessment, see Photo 1. Amperage readings for the hoist were
recorded at initial opening, during opening and during closing.

5 01/30/01
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Photo. 1: Waterblasting of
upstream surface of
skin plate during
full opening of
gate.

Downstream Inspection

The downstream portions of all gates were inspected. The downstream gate members were

~ inspected by climbing along the horizontal girders and radial struts, see Photo. 2. Inspection
rigging for the downstream inspections was anchored to the gate hoist equipment and torque
tubes. Visual observations were made for excessive sweep and camber of the main struts and
were recorded only if an abnormal condition was observed.

Photo. 2: Rope access downstream inspection.

6 01/30/01
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Operational Testing — Unloaded vs. Loaded

At the completion of the upstream inspection, with the stoplogs in place and the gate unloaded,
dial gages were set at the trunnion to measure the vertical, transverse, and lateral movement of the
trunnion hub versus the trunnion yoke. After initial readings were taken, the top stoplog was
cracked open and the void was flooded, loading the gate. When the void between the stoplogs
and the gate was completely full, final movement readings were taken. There was no gap present
at the bearing between the trunnion yoke and the trunnion support beam, therefore, movement
readings between the two surfaces were not made.

Photo. 3: Installation of
dial gages at
frunnion .

Operational Testing — Loaded

With the stoplogs removed and the gate fully loaded, the gates were opened to two feet.
Amperage reading for the hoists were recorded at the initial opening, during the opening of the
gate and during closing. '

Nomenclature

The gates are identified as Gate 1 to 8, with 1 on the south end near the powerhouse looking
downstream. Unless noted otherwise, all locations of observations, and notes pertaining to the
radial gates are identified as right or left looking downstream.

7 01/30/01
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In the inspection sheets and this report, corrosion is classified as light, moderate or heavy as
follows:

Light - Surface rust with no flaking or packing. Rust can not be scraped off by hand.
Moderate - Some flaking, beginning to pack, but thickness of the pack is less than
approximately 1/16”. There is no observable loss of section.

Heavy — Pack rust with measurable or observable section loss to the member.

Member Designations
For the radial gate inspection observations and the photographs, the member designations

indicated in Figure 1 apply.

Vertical Rib / Purin ——

Horizontal Girder

Figure 1: Radial gate member designations.

General Inspection Observations ,

The majority of condition observations found during the inspection are consistently found at all
of the gates. The following section of the report pertains to those general observations or
conditions which were found to apply to all of the gates. Specific observations or deficiencies for
individual gates begin on page 22. No significant deviations from the as-built plans were
observed for the radial gates. Field inspection sheets for the gates are included in Appendix A.
Hoist operation and inspection sheets can be found in Appendix B. .

8 01/30/01
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Upstream Surface of Skin Plate

The upstream surface of the skin plate is in extremely poor condition. There is large, scattered
pitting on the entire surface of every gate. On average, the pits are approximately two inches in
diameter and 1/4-inch to 5/16-inch deep. Many appear to be greater than 1/4-inch deep in the 3/8-
inch thick portion of the skin plate and greater the 3/8-inch deep in the 1/2-inch thick portion. -
See Figure 2, and photos 4 through 7 below. The 3/4-inch thick cable wear plates are in good
condition with respect to cable wear, however, there is pitting present in excess of 1/2-inch deep
at some locations, see Photo. 8. At many locations the pitting on both the skin plate and wear
plates appears to be associated with scratches or dings in the plates original protective coating.
Based on the hemispherical shape of the pitting, the corrosion appears to be microbially
influenced. It is likely that increased acid levels due to microbial activity have created a
concentration cell within the pits and accelerated the corrosion.

i

oA

Figure 2: Typical pitting profile.

Photo. 4 Typical distribution of pitting.

9 01/30/01
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LOWER GRANITE DAM

Photo. 8: Condition of cable wear plates, typical.

11 01/30/01
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Hoists Connections ‘

The hoist connections are in generally good condition with light to moderate corrosion present on
the lifting lug plates. The U-bolts, socket blocks and connection pin, which appear to be stainless
steel, are in very good condition, see Photo. 9. The design or material type for the U-bolts,
socket blocks and connection pin are not listed in the available plans.

Photo. 9: Hoist connection, typical condition.

Downstream Surface of Skin Plate |
The downstream surface of the skin plate is in generally good condition. Isolated spots of light
surface corrosion and previous (painted over) pitting can be found at various locations.

Vertical Purlins

The vertical purlins are in generally good condition. At the bottom of the gate there is standing
water between the bottom seal closure plate, the web of the purlins and the downstream side of
the skin plate. Light to moderate corrosion is forming on all surfaces. There is no drainage for

this space and it is consistently full of water and debris at all gates, see Figure 3 and Photo. 10.

: 12 01/30/01
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Water Level

Closure Plate -

Skin Plate

Bottom Seal

Figure 3: Standing water at bottom of gate between skin plate,
purlin webs and bottom seal closure plate, typical.

Photo. 10: Standing water at bottom of gate between skin
~ plate, purlin webs and bottom seal closure plate,
typical.

13 01/30/01
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Horizontal Girders and Braces
The horizontal girders and bracing are in generally good condition. There are isolated spots of
light to moderate corrosion, mostly at locations with poor drainage.

The top and middle horizontal girders are divided into twelve drainage areas due to the web
stiffeners. The area at either end of the girders is free to drain off the end of the web. “The
remaining ten areas have only three drain holes and require water to flow horizontally through at
least one notch in the stiffeners in order to reach a drain hole. There are debris lines and evidence:
of standing water on nearly all of the horizontal girder flanges and webs.

The worst corrosion occurs on the bottom horizontal girder, between the multiple stiffeners, at
each end of the girder. There are six stiffeners in close proximity to one another with drainage
only provided horizontally through a notch at the upstream (low) end of the stiffener. In order for
the last space to drain, the water must travel horizontally under five stiffeners. These notches are
typically clogged and the area between the stiffeners is consistently full of water and debris, see
Photo. 11. '

Photo. 11: Standing water between stiffeners at ends of bottom
horizontal girder, typical.

Immediately upstream and slightly above the end of the bottom horizontal girders, there are
stiffeners between the skin plate, purlins and upstream flange of the horizontal girders. There is
no drainage from this location and the enclosed area is either full of water and/or debris on all
gates. See Photo. 12. ‘

14 ‘ 01/30/01
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Photo. 12: Standing water and debris between purlins, skin plate
and upstream horizontal girder flange, typical.

On the underside of the bottom horizontal girder, at the connection to the radial struts, there is
delaminated paint and light to moderate corrosion around the drain hole in the girder web and
near the adjacent stiffeners. See Photo. 13.

Photo. 13: Corrosion beneath bottom horizontal girder. Looking
up at girder flange (behind hammer) and stiffener
(right), typical.

15 01/30/01
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Radial Struts and Braces
The radial struts are in generally good condition with only light surface corrosion at isolated
locations.

There is very poor drainage from the upstream end of the bottom radial strut and ponding or
debris lines (evidence of previous ponding) are found at every gate, see Photo. 14.

There is very poor drainage from the downstream end of the top radial strut at the trunnion. The
three radial struts become an enclosed box section at the trunnion. Since there is no drainage
vertically from between the flanges of the top strut, a small drain hole is provided horizontally
through the strut flange. The drain hole is consistently clogged and standing water is present at
most trunnions.

{

Photo. 14: Standing water af upstream end of bottom radial
strut, typical.

Trunnions ,

The trunnion hubs, yokes and bearing material are in generally very good condition and appear
well lubricated. Lubricant was observed being expelled between the yoke and hub, around the
circuamference of all of the trunnions.

Side and Bottom Seals

The side and bottom seals are in generally good condition. Small side and bottom seal leaks are
visible on many of the gates, although no major leaks were observed. There is a leak at the
bottom seal, at the spillway monolith construction joint at nearly every gate. Photo. 15. The

16 : 01/30/01
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bottom and side seal material is in good condition with very little cracking or deterioration
present.

Photo. 15: Leak at spillway monolith construction joint, typical.

Photo. 16: Side seal from upsiream side with no signs of
cracking or deterioration, typical.

17 01/30/01
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There is moderate corrosion on the skin plate on the upstream side of the bottom seal. The
downstream side of the bottom seal is in good condition with little occurrence of corrosion. See

Photo. 17 and Photo. 18.

Photo. 17: Upstream side of bottom seal with light to moderate
corrosion on skin plate, typical.

Photo. 18: Downstream side of bottom seal, typical

18 01/30/01
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Radial Gate — Operation, Testing and Measurements

Member Section Dimensions

Section dimensions of main structural members were measured to verify conformance with the
design drawings. These members included radial struts, radial strut bracing, horizontal girders,
horizontal girder bracing and purlins. Measured dimensions were recorded on field data sheets
found in Appendix A. The data sheets also contain nominal section dimensions from the
American Institute of Steel Construction (AISC) Steel Construction Manual, Seventh Edition,
1970. Section measurements typically include the depth, d (measured at the edges of the flanges),
the flange width, b, and the flange thickness, t; Web thickness, ty, was only measured if there
was an exposed portion of the web or drain holes large enough for calipers.

Differences between the design drawings and the actual field conditions of 1/16™ inch or less
were deemed to be insignificant. Nearly all members in the field were found to be greater or
equal in dimension than what was required in the design drawings. The larger dimensions were
‘probably due to inaccuracies of the field measurements resulting from difficult access or with the
thickness of the paint on the members. Those that were smaller were all within the fabrication
tolerances. Of those measurements that were out of fabrication tolerance range, none were
consistently out of range to conclude that a member other than what was specified in the design
drawings was used.

Racking Measurements

Racking measurements for the gates were made at the beginning of the upstream inspection of
the gates. Measurements were recorded for the distance between the bottom of the gate at the
bottom corner of the bottom seal plate, and the embedded spillway plate. Measurements were
made as far as possible to the left and right side of the gate depending on stoplog leakage and
flow on the spillway. The gates were typically between two and three feet open when the
measurements were made. The measurements for racking are as follows:

Left Right
(inches) (inches) Table 2: Gate racking
Gate 1 - i measurements.
Gate 2 35-3/4 36-1/2
Gate 3 47 47
‘Gate4 14-172 14 -3/4
Gate § 24-3/4 24 - 3/4
Gate 6 30-1/4 30-1/4
Gate 7 24 -3/4 24 - 3/4
Gate 8 26 25-3/8
19 01/30/01
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The gates were also observed at the moment of first opening to look for signs of water release
beginning from one side of the gate or the other. In most cases, water release would begin at both
sides of the gate simultaneously and move towards the middle of the gate at equal rates. Based on
the recorded measurements and observations, there is no apparent racking of the gates.

Trunnion Hub Movement: Closed - Full Open - Closed

With the stoplogs in place, measurements were made of the transverse gap between the trunnion
hub and the trunnion yoke at both trunnions. The measurements were made with the gate at the
initial opening, full open, and again when closed. The maximum transverse movement recorded
between any two positions is as follows:

Left Trunnion Right Trunnion
Inside Pier Side Inside Pier Side
(inches) (inches) (inches) (inches)

Gate 1 0 ' 0 0 0
Gate 2 1/32 0 1/32 0
Gate 3 0 0 0 0
Gate 4 0 0 0 0
Gate 5 1/16 0 0 0
Gate 6 0 0 1/32 0
Gate 7 0 0 0 0
Gate 8 0 0 0 0

Table 3: Transverse trunnion hub movement through full opening
~and closing

Based on the surface irregularities of the trunnion hub and the casting tolerances, the transverse
measurements between the hub and the yoke can only be considered accurate to +£1/16-inch. The
recorded measurements indicate there is no appreciable lateral movement of the trunnion hubs
with respect to the trunnion yoke during either opening or closing of the gate.
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Trunnion Hub Movement: Unloaded vs. Loaded

Dial gages were installed at one trunnion to record the vertical, transverse and upstream /
downstream movement of the trunnion hub with respect to the trunnion yoke. The initial
measurement was made with the stoplogs in place and no load on the gate. The final reading was
made after the top stoplog was removed and the gate was fully loaded. The maximum
movements recorded at the trunnion hubs are as follows:

Upstream /
Vertical Downstream Transverse
(1/1000 inch) | (1/1000 inch) | (1/1000 inch)

Gate 1 4 25 0

Gate 2 2 39 33

Gate 3 4 29 10
Gate4 | 2 33 0

Gate 5 16 54 18

Gate 6 9 36

Gate 7 6 35 2

Gate 8 3 25 -9
Table 4: Loaded versus unloaded trunnion movements

For the vertical movements shown in Table 4, the hub moved upward with respect to the yoke
during loading. The upstream / downstream movement of the hub was in the downstream
direction and the transverse movement was outward, toward the piers. '

The tolerance for the 24-inch diameter trunnion pin is listed in the design plans as +0.000 inches
and —0.005 inches. The tolerances for the 24-inch diameter trunnion bushing is listed as +0.012
inches and —0.000 inches. The shop plans for the pin indicate the pin should be 23.980 inches in
diameter with tolerances of +0.000 inches and —0.008 inches.

Based on the tolerances listed either in the design plans or the shop plans, there is no significant
displacements of the trunnion hub with respect to the trunnion yoke occurring during the loading
Or opening process.
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Individual Gate Inspection Observations
The observations in the following section pertain only to the gates indicated and were not
typically found on all of the gates.

Gate 1 ‘

* Due to the presence of the surface collector installed in the stoplog slots at Gate 1, the
upstream inspection and operational tests were not performed until November 20th, see
Photo. 19. The upstream surface of the skin plate was in generally the same condition as the
previously inspected gates.

) = T s
Photo. 19: Surface collector installed at Gate 1 during initial
inspection.
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Gate 2

» Flange and web at the top left vertical brace at connection to middle girder is deformed. The
web is deformed toward the middle of the gate approximately 1 inch. See Photo. 20 and
Photo. 21.

Photo. 20: 1 inch deflection in web of top left vertical brace af
middile girder.

Photo. 21: % inch deflection in flange of top left vertical brace
‘middle girder.
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Gate 3

= At the upstream end of the bottom right radial strut there are indentations on the outside
surface of the inside (spillway side) flange. The indentations appear to be due to previous
grinding which occurred prior to the most recent painting. See Photo. 22

Photo. 22: Grinding marks on lower strut flange.

There appears to be a small lubrication leak in the lubrication line to the right (looking
downstream trunnion). There is a bulge of lubricant at the angle coupling between the
flexible line and the trunnion hub. See Photo. 23.

Photo. 23: Lubricant bulb at connection to trunnion.
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- Gate 4

Prior to the inspection of the upstream face of the gate and waterblasting, an approximately
10-inch diameter paint blister was observed on the downstream side of the skin plate. The
blister was located between the middle and top horizontal girders, approximately 7-feet from
the left side of the gate (looking downstream) and approximately 6-feet above the transition
between the 1/2-inch and 3/8-inch skin plate. The blister did not appear to be leaking water at
the time, however, rust stains were observed on and beneath the blister. After waterblasting
the upstream surface of the gate, the blister developed several leaks, see Photo. 24 and Photo
25. During the downstream inspection of the gate the blistered paint was removed to expose
the hole in the skin plate, see Photo 26. The actual hole through the skin plate was roughly
oblong and approximately 1/4-inch wide and 1/8-inch tall.

The leak was patched by Gus Hernandez, USACE, on October 17th using META-LOX™
Industrial-Grade Metallic Patching Compound, a 2-part epoxy and resin compound.

Photo. 24: Paint blister and leakage downstream side of skin

plate, prior to removal of paint.

10132-009-002
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Photo. 25: Skin plate leak
prior to removal of
paint.

Photo. 26: Skin plate leak
after removal of
' paint.
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Gate 5 ,

» There is a indentation in radial strut brace H on the right side frame. The indentation is
approximately 2 inches long, ¥ inch wide, and % inch deep. The indentation appears old and
probably occurred during construction. There is no sign of distress or corrosion associated
with it, see Photo. 27.

Photo. 27: Deformation in Brace H.

Gate 6

= See general condition observations.
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Gate 7

» The web of the top right vertical bracing at connection to middle girder is deformed. The
web is deformed towards the middle of the gate approximately 2 inches. This is similar to
deformation on Gate 2. See Photo. 28.

Photo. 28: 2 inch deflection in top right vertical bracing at
middle girder. '

Gate 8

= See general condition observations.
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Ultrasonic Testing Results

Description
The field welds on the gates were tested ultrasonically to determine the amount of discontinuity
present and the integrity of the welds. The location of the tested welds is shown in Figure 4.

Vertical Rib / Purin ——

Horizontal Girder

Figure 4: Ultrasonic Weld Test Locations.

A total of 352 welds were tested, of which 54 welds were rejected in accordance with the
requirements of ANSI/ AASHTO / AWS D1.5, 1995 Bridge Welding Code. Of the welds which
failed the testing, 69% were located at the upstream end of the radial struts. Only one weld at the
connection between the downstream end of the radial struts and the trunnions was found to fail
the testing. '

Table 5 lists the rejected welds by gate number and location on the gate. The letter ‘f’ indicates a
flange weld, ‘w’ a web weld. Approximately 75% of the rejected welds were located on the
flanges of the members. Figure 5 illustrates the percentage of welds which failed testing and the
total number pf welds which failed for each location tested.

The extent and depth of the rejected welds are marked on each of the tested welds in the field. At
each rejected weld there will be a start and end mark along the weld and a number indicating the
depth of the flaw. For individual gate weld test sheets, see Appendix C.
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Flaw Severity Class

Gate Welds Welds Locations
Accepted | Rejected | A [ B| C | D
1 41 3 1 2 | 0 | O [33w,34f, 35f
2 42 2 2 10| 0 | O |58fo,590
3 37 7 6 1 0 0 | 25f, 26f, 271, 28f, 291, 30f, 31w
IEEERDR RS
5 41 3 3 0 0 0 | 78fi, 79f1i, 80fi
6 41 3 2 1 0 | 0 | 60fo,61fo, 62fi
1| | 1 |00 o | puskenmenaren
8 40 4 4 1 0| 0 | O |54,55w,56fi, 57w

Table 5: Ultrasonic Testing Summary.

Vertical Rib / Purlin ——

Horizontal Girder

Figure 5: Ultrasonic Weld Test Locations and Percentage of
Welds Failing Testing at Each Location.
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Hoists — Operation, Testing and Measurements

Hoist Operation Inspection

External portions of the hoist equipment, support platforms and gate connections were visually
inspected for signs of excessive corrosion, wear or damage. See Photos 29, 30 and 31 below.
The hoist and hoist machinery are in generally good condition.

Photo. 29: Hoist, typical.

Photo. 30: Hoist motors, typical.
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The following observations were made at individual gate hoists:

Hoist and Motor Observations

Gate1 | Loaded test only performed due to surface collector.

Gate2 | There is a high level of noise from the right angle gearbox.
The coupling should be checked and lubricated.

Gate3 | Right angle gearbox - high level of noise —check coupling
and lube. Main gearbox has severe oil leak at output shaft.

Gate4 | There is bearing noise at the motor output shaft. The main
gearbox shaft seals are weeping.

Gate 5 | The main gearbox output shaft seals are leaking.

Gate 6 | The main gearbox seals are weeping.

Gate 7 | The main gearbox seals are weeping.

Gate 8 | The main gearbox seals are weeping.

Table 6: Hoist operation observations.
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Hoist Amperage Measurements:

Hoist amperage readings were recorded during opening and closing of the gates in both the
loaded and unloaded condition. The readings include the start up and running amperage.
Running amperages were recorded for Phase A, B and C. Table 7 lists the opening and closing
start up amperage and the average of the three phases for the running amperage for the gates in
the unloaded condition. Table 8 lists the same information for the loaded condition.

Startup | Startup | Running Running

Opening | Closing | Opening Closing
Gate 1 | No unloaded test performed due to surface collector
Gate 2 106.0 102.0 13.5 9.0
Gate 3 114.4 111.2 15.6 10.6
Gate 4 112.0 105.0 15.9 10.2
Gate § 115.0 111.2 14.5 10.2
Gate 6 110.5 1100 | 155 9.9
Gate 7 124.1 110.0 15.8 94
Gate 8 1104 110.6 15.3 10.3

Table 7: Unloaded Gate - Hoist Amperage Readings

Startup | Startup | Running Running

Opening | Closing | Opening Closing
Gate 1 112.0 110.0 16.0 94
Gate 2 108.0 104.5 15.3 9.9
Gate 3 117.6 1144 16.3 10.1
Gate 4 116.2 104.8 15.7 -~ 9.6
Gate § 108.8 112.0 159 10.1
Gate 6 113.6 106.4 15.7 10.2
Gate 7 116.8 110.8 15.5 9.9
Gate 8 114.0 108.0 15.7 10.0

Table 8: Loaded Gate - Hoist Amperage Readings

Based on the consistency of the readings the hoists are in generally good condition. The amperage
data indicates that the tainter gate hoist motors are operating well within their design operating
limits that normally allow the starting amperage to be in the range of 5 to 8 times the nameplate
value. The current draw for all motors were in acceptable range and the gates appeared to be free
with no apparent binding. The field inspection sheets for the hoist measurements can be found in
Appendix B.
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RECOMMENDATIONS

Recommended in the next year or as necessary:

Repair pitting on skin plate and repaint (or recoat) upstream surface of gate face.

Install sacrificial anodes on upstream side of gate. Based on the condition of the skin plate at
Little Goose Dam (which has sacrificial anodes) sacrificial anodes will significantly reduce
the amount and severity of pitting of the skin plate. A corrosion expert should be consulted to
determine the number and location of anodes required.

These repairs can be undertaken sequentially on all of the gates at once or the repairs could be
made on an as-needed basis as the pitting penetrates the skin plate and leaks develop at
individual gates.

Recommended in the next 2 years:

Perform a structural analysis of the gates to determine capacity for trunnion friction, operating
loads and the demand on the welded joints which were found to contain flaws.

- Analyze the hoist gearboxes per the manufactures recommendation and remanufacture or

replace as required.

Replace the main gearbox seals on the hoist motors.

Recommended in the next 5 years:

Install drain hole between the multiple stiffeners at ends of the bottom horizontal girders.
The recommended size for these drain holes is 1-inch in diameter.

Install drain holes in the purlin stiffeners near the ends of the bottom horizontal girders (Plate
perpendicular to skin plate, above multiple stiffeners on bottom horizontal girder). The

" recommended size for these drain holes is 1-inch in diameter.

Install drain holes in the downstream portion of the bottom seal plate between every purlin.
Note: the rubber bottom seal is located between the bottom seal plate and the bottom seal
keeper plate. The hole should not be flame cut with the rubber bottom seal in place. The
recommended size for these drain holes is 1-inch in diameter.

Enlarge the drain holes at upstream end of lower radial struts. The recommended size for
these drain holes is 1 1/2 - inch in diameter.

For all new and inlarged drain holes, the holes should be drilled, not flame cut, to reduce
jagged edges which snag debris. If drilling holes is not feasible, then the edges of the flame
cut holes should be reamed smooth.

34 01/30/01

10132-009-002




B LOWER GRANITE DAM
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Gate No. 1 Operation and Trunnion Measurements

Racking Measurements: Bottom of Gate and Spillway
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Lower Granite Dam

Gate No. 2 Operation and Trunnion Measurements

Racking Measurements: Bottom of Gate and Spillway

LEFT RIGHT
3573 3¢ /2

Transverse Trunnion Hub Movement, No Load on Gate: Closed-Open-Closed

LEFT RIGHT
Inside Outside Inside Outside
: : (pier) ' (pier)
Initial Gate Closed 24/ 32 ,é/ 32 - z '/ 332 ’ 7/3 2
Gate Full Open | & 3/_32 e/ 2 2/32 : 7/33
Final Gate Closed | %4/3 2 16/32 [A /32 ‘7/3z

3-D Trunnion Hub Movements - Unloaded vs. Loaded

LEFT RIGHT
No Load . Full Load No Load Full Load
Void Dry Void Full Void Dry Void Full
Vertical : ' R =) 0. 320

US /DS ) 0.00c0 |*0.06390

23 1@ 23 14/ 2! 17 2! g »
Transverse /32. / 32 / 32 / 2 /32 / 32 /éZ /32

) -} Inside | Outside | Inside | Outside Inside | Outside | Inside | Outside

Bock PoCkil /ve N SPliuwdy, (o Fr EROM BT PuiR




HDR Engineering, Inc.
Corp of Engineers - Walla Walla
Lower Granite Dam

Inspection Team _(SMp TDB HAY

Horizontal Girder

Weather __ gowniy @5

T~ Vertical Rib / Purlin

Strut Bracing

\

Date /S
Sheet 1
Gate No. 3

Left Elevation B-B

Member Type Depth Web \_~ Flange(s)
d t, : by

Plan Measured Plan Measured Plan Measured Plan Measured

(in) (in) (in) (in) (in) (in) _(in) (in)
Strut 3 14 WF202]  155/8 IS 34 15/16 - 15 3/4 {S3%| 112 [\ /16
Strut 2 14WF342| 17172 17'/2 19/16 - 16 3/8 3/1v| 2716 /e
Strut 1 14WF398| 181/ 2 113/16 - 16 5/8 b %8| 21316 %.?7,%
Brace A 14WF30| 137/8 5/16 5/\/n 634 1 467/2 3/8 3
Brace B 14WF30| 137/8) 7 5116 S/le 634 | L7/ a8 3/8
Brace C 14WF30] 1378 4 5116 ie 634 | 63/4 38 | 3/a
Brace D 14WF30| 137/8 %] 5/16 S/ie 634 | ?2/a| 38 3
Brace E 14WF30| 137/8 4 5M16 Yo 634 | 63r4! 38 3/8
Brace F 14WF30| 137/8 $7/a 5/16 S/ 6 3/4 C3/8 3/8 >/
Brace G 14WF30| 13778 R 7/9 5116 Ste 6 3/4 3}4 3/8 /g
Brace H 14WF30| 1378 V 5116 S/le 634 | Lo 15/% /8 3;?
Brace J 14WF30| 1378 |2 %8 5/16 S/)lo 634 | (b 3/ a8 /8
Brace K 14WF30]| 137/8 13 7/8 5/16 S/, 63/4 & 3L a/8 3/5
Brace L 14WF30| 137/8 1378 5116 Yt 634 6% 3 3/g
Brace M 14WF30| 137/8 14 5/16 s/le 6 3/4 ez | as */8
Brace N 14WF30| 13778 13 /8 5/16 A 634 | H3M 1 a3 38




HDR Engineering, Inc.
Corp of Engineers - Walla Walla
Lower Granite Dam

Gate No.

3

Right Elevation A-A

Inspection Team DB HAY
s 25

Weather

’

Vertical Rib / Purlin

Date
Sheet

/s

2

Horizontal Girder

13
Member Type " Depth Web Flange(s)
: . d ty by [ Y
__T’Ian Measured Plan Measured Plan Measured Plan Measured

(in) (in) (in) (in) (in) (in) (in) (in)
Strut 3 14 WF202| 155/8 IS WiG 15/16 — 153/4 | /< 34 112 |} % /1]
Strut 2 14WF 342 1712 L2t 1916 — 1638 | |&6¥e| 2716 | 2 72
Strut 1 14 WF 398] 18 1/4 (838 113/16 = 16 5/8 163/a| 213116 | 2 e
Brace A 14WF30| 137/8 1378 5/16 S/l6 6 3/4 b 34" 3/8 3/2
Brace B 14WF30| 1378 4 5/16 s/l& 63/4 634 3/8
Brace C 14WF30| 137/8 V. 5116 S/le 63/4 & % 318 /8
Brace D 14WF30| 137/8 13 % - 5/16 </lé 6 3/4 6 3/ 3/8 /g |
Brace E 14WF30]| 137/8 14 5/16 L/ 63/4 23/4 3/8 3/
Brace F 14WF30] 1378 | 5/16 A 6 3/4 34 3/8 Sé
Brace G 14WF30] 1378 13 78 5/16 A 63/4 6 V4 3/8 3
Brace H 14WF30| 1378 13 % 5/16 5/ le 634 | 434 a8 Y
Brace J 14WF30| 1378 137% 5116 5/l 634 | &34 s | 3/8
Brace K 14WF30| 137/8 1376 5/16 s/e | e3a | 63/ 38 378
Brace L 14WF30| 137/8 1378 5/16 s/16 634 e s | Ve
Brace M 14WF30| 1378 137 5/16 s/le 634 | &AM | a8 38
Brace N 14WF30| 1378 14 5/16 s/le 634 | 64 3/8 Yo

13)  Gowo mieys




HDR Engineering, Inc. Inspection Team @ TDB HAY Date o /< /0O
Corp of Engineers - Walla Walla Weather Somy &3° Sheet 3
Lower Granite Dam
‘ Gate No. 3 Downstream Elevation
2 .
<——/AP 0 (B
| \
Skin Plate and Ribs —| 2
| “ 4-' N\§ ,/‘¢/—
LA N e
Horizontal Girder al ¥ // )
N,‘ 1 | led 1
= - =
’ Skin Plate Bracing Wi N\ l \ l
A l ‘\ ‘ l
(TYP/ P TED / il ) \ \ l
/ N Lzl D7
PrITING 8 ; \ N \
< Ko vonx @—
wWORANGE l / '
| i | | .
S \9 l / ’ /
Nz\ / fl /
1} !
1s) Swoane O ©= | l
BeTigen 1957 o~ G i i § ” ST1 FFine
2z Rolens S d n pep NOE
—— A) < TN G B
%?'&"z
D
Member Type Depth Web Flange - End
d t, L%
Plan Measured | - Plan Measured Plan Measured Plan | Measured
(in) _(in) (in) (in) (in) (in) (in) (in)
Horiz. Girder 3 PL Girder | 49 3/4 (92 7116 7/l 16 16 718 \77-)
Horiz. Girder 2 PL Girder | 60 1/2 LO | a4 2 /4 16 112 6 /2| 114 | | Yo
Horiz. Girder 1 PL Girder 60 1/2 L0 Y 1 1 16 112 6 Vsl 114 174
Puriins ST10WF31| 1012 | (0'/2 13/32 -— 814 | 8'/4 5/8 S5/8
Skin PL Bracing | ST7TWF15 | ~ 7 7 1/4 /4 634 | £%/4 3/8 3/3
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HDR Engineering, Inc. ~ Inspection Team KI\_AP DB HAY Date /3

Corp of Engineers - Walla Walla Weather - Sheet 4
. Lower Granite Dam
Gate No. : Upstream Elevation
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HDR Engineering, Inc. Inspection Team SMP TDB HAY AMA

Date -
Corp of Engineers - Walla Walla Weather Sheet
Lower Granite Dam
Gate No. ;) Operation and Trunnion Measurements

&

Racking Measurements: Bottom of Gate and Spiliway

RIGHT

477

LEFT

47

Transverse Trunnion Hub Movement, No Load on Gate: Closed-Open-Closed

LEFT " RIGHT
Inside Outside Inside Outside
(pier) (pier)
Initial Gate Closed 24 /32 14 /32 2‘4/32_ )7/32
Gate Full Open 24/32 14 /37 z 4/32 ’7/32
Final Gate Closed | &4 /32 14, 32 z d/3 2 '7//32
3-D Trunnion Hub Movements - Unloaded vs. Loaded
LEFT RIGHT
No Load ~ Full Load No Load Full Load -
Void Dry Void Full Void Dry Void Full
Vertical 170.0005 |"©.co40
us /DS o000  |*o.02858
' 24 14 24, lia 249, |17 24, |7
Transverse /32 ‘/32 /32 32 /32 /32 /; 2| "{/32
Inside | Outside { Inside | Outside Inside | Outside { Inside | Outside

Ib /4 /oo

5




HDR Engineering, Inc. Inspection Team SMRF TDB) HAY Date (&/8 Jows
Corp of Engineers - Walla Walla Weather__ Su NV v 6o Sheet 1 ‘
Lower Granite Dam . -

x * .
_ Gate No. 4
- ~eft Elevation B-B
T~ Vertical Rib / Purlin !Z\.«\L;.}
Horizontal Girder
Strut Bracing
Member Type Depth Web Flange(s)
d tv bf tf
Plan Measured Plan . Measured Plan Measured Plan Measured
(in) - (in) (in) (in) (in) (in) (in) (in)
Strut 3 14 WF 202] 155/8 IBREY/ 15/16 15314 | )="24] 112 |} /=
Strut 2 14WF 342] . 1712 1) Yo 19/16 16 3/8 1ol 2716 |24/
Stut1 14 WF 398] 18 1/4 1R Ya 113/16 16 5/8 /'é;a,?.' 21316 | 2
Brace A 14WF30] 137/8 L 5/16 634 1 p516| a8 2 .
Brace B 14WF30| 137/8 U . 5116 ] 6 3/4 VX AETIR L
Brace C 14WF30| 1378 T/ 5/16 6 3/4 {19/, 3/8 Y
Brace D 14WF 30| 137/8 13 5/)e 5/16 6 3/4 S s | FE
Brace E 14WF30}| -137/8 14 5/16 - 6 3/4 KD 3
Brace F 14WF30] 137/8 1< e 5/16 . 634 | /., '3/E a8 >
Brace G . 14WF30| 137/8 52 1§77 5118 ; 634 | 71,1371l 38 /%
Brace H 1awrao| 1378 | )3 57| sne | 634 | [ V& TEZ
Brace J 1awrao| 1378 | |2 ‘g 5/16 C e | (3% as [T/
Brace K - 14WF30| 1378 12 e, | 816 634 AL BN EZ
Brace L 14WF30| 1378 /% 5/16 634 | o/ gl as. | &
Brace M 14wr3o| 1378 | f4 5/16 s | £ T s | e
Brace N |1awr3o]| 1378 | 19 5/16 6 34 : 34
s U 7 : ) ’ TEPS S ‘
i (log aeol Vrala ble v/ Moze AMC STrltyrdss it € Bppnf

O\j. e v N ) ey
12, Sl T}af?'feu'. 4 ind ;A—d-e S Aast g 3 PE{‘* :
v 7 ~




- ::; ' :
| HDR Engineering, Inc. Inspection Team SMP@-IAY Date 10 /8
Corp of Engineers - Walla Walla " Weather _ T ’ Sheet 2
‘Lower Granite Dam

Gate No. 4
- -Right Elevation A-A

o~ - !
(EF] Vertical Rib / Purlin ——

t

Horizontal Girder

Strut Bracing

P

Member _Type K K:Eth 1 # Web 4F-Iangg(s)
: e ty by %
Plan Measured Plan Measured Plan Measured Plan Measured
Gn) - _(in) ~(in). (in) (in) (in) {in) {in)
Strut 3 14 WF 202]  155/8 1S g 15/16 153/4 | 1 €I/ 112 | | /2
Strut 2 14WrF32] 1712 T T 0 /s 19/16 1638 1/, 24| 27116 | "2 &
Strut 1 14 WF 398" "18 1/4 - & 7] 113116 1658 |"7LS/lp| 213116 | 2. 7377,
Brace A 14WF30) 1378 | [S ’Shé 5/16 | 634 "3l 38 b
Brace B 14WF30| 137/8 [27/¢ 5116 6 3/4 ; el 38 | /3
Brace C 14 WF 30 | 137/8 57/ | 516 6 3/4 o id 38 |3z :
Brace D 14 WF 30 |13 7/8 125/l 5/16 . 6 3/4 L7t . 155
Brace E 14WF30 . 137/8 <t . 5/16 63/4 278 | 38 |34
Brace F 14 WF 30 [5°137/8 I3 B, 5/16 _ 6 3/4 o] a8 1=
Brace G 14 WF 30 ]~ 137/8 A% 5y, 516 634 | £ 74 s | 75
Brace H 1awraol 1378 | |4 'A 5/16 634 | fr7/p | 38 | TR
Brace J 14wr3o0] 1378 2 18{] ¢, 5/16 64| 4 2/¢ | s /% _
Brace K 14WF30| 1378 a 5/16 63/4 L4 s | [ o
Brace L tawrao| 1378 | J3 7§ 5/16 634 | [, YA 3 |- ’
Brace M 14WF307| 13778 135/ 5/16 63/4 175/ L é
Brace N 14wr30] 1378 1 345/jcd  sM8 634 | In 7 as

oL Lo Do e . RN




'HDR Engineering, Inc. : Inspection Team  SMP @HAY Date 1o /8
- Corp of Engineers - Walla Walla ‘ Weather Sheet 3
Lower Granite Dam ' ‘

= R .
| Gate No. - 4 Downstream Elevation

—

4'—/'9_ @f_’

~Skin Plate  and Ribs ——
\’\ s S
Horizontal Girder ——1||
Skin Plate Braggn;_' l \ \\ il
NI |
2 —— ! / : I i l
! , ;
NI
| ~ |
plii \U "
o
/:;‘\\ L J”-J:; | |
/A ' E&—=

Member Type Depth Web . Flange - End
. d ) t,, bf tf
) Plan Measured Plan Measured Plan | Measured{ Plan | Measured

(in) (in) (in) (in) (in) (in) {in) (in)
Horiz. Girder 3| PL Girder | 49 3/4 f}q 57/@ 716 | /7 16 1728 778 | AR
Horiz. Girder 2 PL Girder 60 1/2 02 3/4 ! 16172 ([ T2] 114 [}Yef
Horiz. Girder 1 PLGider | 6012 | /(034 1 16 172 Y- 114 | 7473
Puriins ST10WF31] 10 1/2 |o /s | 1am2 814 | o0l 5/8 f'zg
Skin PL Bracing | ST 7WF 15 1/4 $/He | 634 | S/ 38

_:Zﬁ_ﬂé;s_ml_éeﬂ: ﬁcz -g_/q xl/a?
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HDR Engineering, Inc. Inspection Team  SMP @HAY ' Date 10 / g
Corp of Engineers - Walla Walla _Weather T ) Sheet . 4
Lower Granite Dam , ,

*

Gate No. 4’ Upstream Elevation
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Inspection Team SMP TDB HAY AMA Date
Weather Sheet

HDR Engineering, Inc.
Corp of Engineers - Walla Walla
Lower Granite Dam

y _
Gate No. 4 Operation and Trunnion Measurements

Racking Measurements: Bottom of Gate and Spillway

RIGHT
14 24

LEFT
14 /2

Transverse Trunnion Hub Movement, No Load on Gate: Closed-Open-Closed

1074 /20

5

. LEFT RIGHT
Inside Outside Inside Outside
(pier) (pier)
L -
Initial Gate Closed| 2!/32 64 = :/3 > | "9
Gate Full Open 4 ,'{3 2 E% 32 2 2//3 > , 8/ 2
Final Gate Closed 2 1/32 ! %2 22/32 ! 8/32
3-D Tru'nnion Hub Movements - Unloaded vs. Loaded
LEFT RIGHT
No Load Full Load No Load Full Load
Void Dry Void Full Void Dry Void Full
Vertical ©. 000 0. 0020
US/DS o,z |Yo.0305
2/ |16 21 1% 2: 8 22 18
Transverse /;2 /gz /33 /g,é’ ;/32 / 22 /52 /32
' Inside Out;ide Inside Qutside Inside |- Outside Inside Outside
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HDR Engineering, Inc. Inspection Team  SMP. TDB ;@“ Date 0 [& /20w
Corp of Engineers - Walla Walla : - Weather (A . A" Sheet 1

Lower Granite Dam

Gaté No. .S

) Left Elevation B-B
T~ Vertical Rib / Purlin

Horizontal Girder

——— . P R ne e e e ced i, 28

£
Member Type Depth Web i \ l?lEnge(s)
d ty _ by t
Plan Measured Plan Measured Plan Measured Plan Measured
(in) (in) (in) (in) (in) __(in) - (n) {in)

Strut 3 14WF202| 1558 | \&2/% 15/16 " a— 153/4 |15 15% &l 112 |
Strut 2 T14awrF342] 17122 \ -7k 19/16 o 16 3/8 S 27116 | S
Strut 1 14 WF398| 1814 ZaRAl {E 113/16 fe— 16 5/8 mjgi‘ 21316 | 7
Brace A 14WF30 | 137/8 &L 5/16 — 634 | 17712 38 |V
Brace B 14WF30| 137/8 i 7 N 5/16 —_— 634 | /.7l 38 V4
Brace C 14WF30| 137/8 V& Vs 5116 — 63/4 @ ﬁf 3/8 [
Brace D 14WF30| 1378 , 516 | o 63/4 ‘ s [~
Brace E 14WF30| 1378 1&F 5116 — 6 3/4 (Vs s |, .
Brace F 14WF30 | 137/8 < 5/16 J— 63/4 Wi ANKET o -
Brace G 14WF30| 137/8 ‘ 5/16 — 63/4 v 38 [
Brace H 14WF30| 137/8 - 5/16 e 6 3/4 v a8 %
Brace J 14WF30| 1378 V&Y 114 5/16 —_ 63 | Lb//p]| as | v

- |Brace K 14wrF30| 1378 | 2AVis 516 I 634 | [p#27| a8 | v
Brace L 14WF30| 137/8 Y4 5/16 — | 638 | (27| 38 |y
Brace M 14WF30| 1378 ' 5/16 ~— e3d |74 | s |,
Brace N 14wr30| 1378 | ¥ " 516 | Y L T

-

2] L, Lot f@;fnﬂ' (b,
\@/’! Fand 2 () P <




SMP TDB @AY)

HDR Engineering, Inc. Inspection Team Date

10/&
2

Weather Sheet

Corp of Engineers - Walla Walla

t
K75
ren

Lower Granite Dam

Gate No.

Right Elevation A-A

S

Vertical Rib / Purlin ———

Member ?ype Depth Web ’ l?lange(s)
' . d - t, ;
Plan Measured Plan Measured Plan Measured Plan Measured
(in) fin) (in) {in) (in) _@ , (in) (in),
Strut 3 14 WF 202] 155/8 ' 15116 — 1534 [ \B0i4 112 | 2
|Strut 2 14WF342] 1711 WKz 19/16 o | 163/8 | V& | 27116 |
Strut 1 14 WF 398] 18 1/4 113/16 — 1658 | ({y Zim=| 21316 | 7. 7/%
Brace A 14WF 30| 137/8 1 5/16 — 6 3/4 v s |
Brace B - 14WF30| 137/8 wr 5/16 — 63/4 v I8 |
Brace C 14WF30| 137/8 16 Yrnz 5/16 — 634 | \ 7 3/8 W
Brace D 14WF30| 1378 iy 5116 — 63/4 \z77 - K
Brace E 14WF30| 137/8 A 516 — 6 3/4 Wi s v
Brace F 14WF30| 1378 A 5/16 — 634 | {pifa 3/8 v
Brace G 14WF30| 1378 LA 5/16 — 6 3/4 - 38 [/
Brace H 14WF30]| 1378 \4 5/16 ~ 634 | .o/ 38| N
Brace J 14wr3o| 1378 | 14 516 o 634 | /% a8 |
Brace K 14WF30| 1378 W 5/16 —— | e |l 777 a8 |7
Brace L 14WF30| 1378 | (4@ 5116 164 |le F=| s |
Brace M _ 14WF30| 1378 1A, 5/16 — | s34 | s | ”
Brace N 14wWF30| 1378 | 158 5/16 — | a4 | V s |,
L3 ' v
(5) fevvisr, M e 4%*‘? )
~ B R 7
Vs 77 Vo 814

6h'f b g‘ - Pt e
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HDR Engineering, Inc. Inspection Team SMP TDB @ Date 10/&
Corp of Engineers - Walla Walla Weather Sheet 3
Lower Granite Dam
Gate No. —S Downstream Elevation

——A) (B

Skin Plate and Ribs—x‘
\~~~
Horiiontcl Girder N |
& sl
Skin Plate Bracing ] I f \ l
| . | il
@——
I \ ef.’,“,l :
——9 E——
Member Type Depth Web Flange - End
d tw b t
Plan Measured Plan Measured Plan Measured Plan Measured
~ (in) in) (in) @Gn) i (in) (in) (in)
Horiz. Girder 3 PL Girder 4934 | AL 7/16 4/ NS 7/8 ”
Horiz. Girder 2 PL Girder 60 1/2 v 3/4 s 16172 S ] 114 v
Horiz. Girder 1 | PL Girder 60 1/2 t OV 1 e 16 1/2 g 114 |y~
Purlins ST10WF31] 10 1/2 ‘;/ ,l 13/32 | —— 8.1/4 o 58 LA
Skin PL Bracing | ST7 WF 15 I 1/4 v/ 6 3/4 v 38 |,
@ /i,k/ ’\, C?‘L[lf {A« P -“/;nti&’\"af#{.é Y
' L5 d
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U
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HDR Engineering, Inc. Inspection Team  SMP TD@ _ Date 10/ 8
Corp of Engineers - Walla Walla - Weather Sheet 4
Lower Granite Dam
Gate No. 'ﬁ ‘Upstream Elevation
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HDR Engineering, Inc. Inspection Team SMP TDB HAY AMA . Date 1073 /a0

Corp of Engineers - Walla Walla Weather Sheet 5
Lower Granite Dam ,

Gate No. 5 'Operation and Trunnion Measurements

Racking Measurements: Bottom of Gate and Spillway .

LEFT RIGHT
243/ 24 34

Transverse Trunnion Hub Movement, No Load on Gate: Closed-Open-Closed

LEFT 1 RIGHT
Inside ~  Outside Inside Outside
- : (pier) (pier)
Initial Gate Closed|  * %/32 16/ 32 24y 32 ‘ % 32
Gate Full Open 25/32 | “;/32 L 4/3 2 ’6/33
Final Gate Closed | 22/3> /52 29 fa5 | '%/32

3-D Trunnion Hub Movements - Unloaded vs. Loaded

LEFT RIGHT
No Load _ Full Load No Load Full Load
Void Dry Void Full . Void Dry Void Full

Vertical o.cc05 |to.ol150

us/ps  |[To.e030 o050
2, || 2 ; 24, Za; e
AR AR ANIRRAARIRARL

Inside | Outside | Inside | Outside Inside | Outside | Inside | Outside

Transverse
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HDR Engineering, Inc. Inspection Team (SME)TDB HAY Date 1C/7
Corp of Engineers - Walla Walla Weather___ Sowey @S Sheet 1
Lower Granite Dam '

Gate No.

Left Elevation B-B

Horizontal Girder

T Vertical Rib / Purlin

Member Type Depth Web Flange(s)
- d t by
"~ Plan Measured Plan Measured Plan | Measured [ Plan | Measured

: (in) (in) (in) (in) (in) (in) (in) (in)
Strut 3 14 WF 202] 155/8 S /B 15/16 - 15 3/4 IS 341 112 I t/2
Strut 2 14WF342] 17172 75/8 19/16 — 1638 | 1o 2Pl 27116 | 2'/2,°
Strut 1 14 WF 398] 18 1/4 18 s/ 1 13/16 — 1658 | 1635 | 21316 | 27/
Brace A 14WF30| 137/8 LT 5/16 o 6 3/4 G3/¢] 38 3/2
Brace B 14WF30] 1378 1 5/16 e 63/4 b_sjg 8- | /8
Brace C 14WF30]| 1378 13 /) 5/16 S/l6 6 3/4 &%/4 3/8 ?7@
Brace D 14WF30| 137/8 14 5/16 /& 63/4 &6 S 3/8 /8
Brace E 14WF30| 137/8 4 5/16 S/ie 6 3/4 G 24 3/8 -:-_’@
Brace F 14WF30| 137/8 14 5/16 S/l 63/4 &3/ /8 /S
Brace G 14WF30| 137/8 14 5/16 S/e 634 | 634 3/8 3/ |
Brace H 14WF30| 137/8 14 5/16 S/b 63/4 & 34 3/8 3/p)
Brace J 14WF30| 137/8 14 5/16 ¢/l | 634 | 634 3/8 3/e
Brace K 14WF30| 137/8 1¢ 5/16 s/ le 634 | &3 8 /3
Brace L 14WF30| 1378 187e 5/16 S/l 634 | &34 s | 3/8
Brace M 14WF30| 1378 Ad 5/16 S/16| s | 634 /8 3/8
Brace N 14WF30| 137/8 4, 5/16 S/le 634 | 34| 3 | 3£

13/
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HDR Engineering, Inc.

Corp of Engineers - Walla Walla

Lower Granite Dam

Gate No.

4

Right Elevation A-A

Inspection Team @ TDB HAY

Weather

Vertical Rib / Purlin ——

Horizontal Girder

Date
Sheet

10/7

2

Depth

F-iange(s)

Member Type Web
: d ty

Plan Measured Plan Measured Plan Measured Plan Measured

(in) (in) (in) (in) @in) (in) (in) (in)
Strut 3 14 WF 202 155/8 1S 28 15/16 - 153/4 | (S 34| 112 | (Y2
Strut 2 14WF 342] 17172 7 3/ 19/16 — 1638 | | Y3 | 2716 | 2 /2,
Strut 1 14 WF 398| 18 1/4 |8 Va 113/16 — 16 5/8 638 | 213116 3/
Brace A 14WF30] 137/8 14 Yiw 5/16 S/ 63/4 67/8 3/8 /8
Brace B 14WF30| 137/8 (4 4 5/16 /e 6 3/4 7 8| /8
Brace C 14WF30| 1378 4 5/16 /16 6 3/4 P4 I I
Brace D 14WF30| 137/8 ] 5/16 s/i6 63/4 i 3/8 3/
Brace E 14WF30| 1378 \37/2 5/16 /(e 6 3/4 - 3/8 3/
Brace F 14WF30| 137/8 7] 5/16 __S/le 6 3/4 678 3/8 /e |
Brace G 14WF30| 137/8 14 5/16 /b 6 3/4 6. /8
Brace H 14WF30| 1378 \4 5/16 e 6 3/4 7 as | 3
Brace J 14WF30| 1378 | 5116 S/ 634 | 678 s | 38
Brace K 14WF30| 137/8 ° 13%4 5/16 S/lie 63/4 7 3/8 /e
Brace L 14WF30] 137/8 14 516 5/ 6 3/4 67/8 3/8 LY 4
Brace M 14WF30| 137/8 137/8 5/16 S/l 6 3/4 ¢'3/le| a8 e
Brace N 14WF30| 1378 137/8 | srie Sl | 634 7 aw | B

19)  STmupwe  wATER , ccoscD preny

e

gy




HDR Engineering, Inc.

Inspection Team TDB HAY

Date 1O/ 7

Corp of Engineers - Walla Walla Weather Sheet 3
Lower Granite Dam
Gate No. (/Q Downstream Elevation
Skin Plate and Ribs-\‘
\~.~
7
Horizontal Girder N T
& - =
Skin Plate Bracing | l j \ \ s (‘M?)
| I N Ll wesT prn
[ttt AIHAA
® | ' | (\‘R\
! , | \ | ) ¢
| ' == | ~\
@ i
TR
[ ,
: 113 q,L5 16) BT
———) diepic B ] sez| CWP)
Member Type Depth Web Flange - End
+ d to by ]
Plan Measured Plan Measured Plan Measured Plan Measured
- v (in) . (in) {in) (in) (in) (in) {in) (in)

Horiz. Girder 3 PL Girder | 493/4 | SO ‘Yl 7/16 1$/32 16 e 78 |8
Horiz. Girder 2 PL Girder 60 1/2 [AR{7 3/4 3/4 16 112 ‘& 'A. 11/4 [ S/1b
Horiz. Girder 1 PL Girder 60 1/2 0 /2 1 i 16 1/2 16172 114 1 %
Purlins ST10WF31| 1012 10 76| 13732 - 8 1/4 8 Vi 5/8 /8
Skin PL Bracing | ST7ZTWF15 | 7 i 1/4 /4 634 | 42/8 38 | 3/8 |

2) ToP heem (Typ)

EVID.  PHST SEANPHIE L aER

4) s FLoNeZ

'ul EvIpSuCE :c‘f Deseh DJ‘Z&; nt / STBUD M5 JATER "

LGNT COR | EViD  STAWDNG wISTER,

18] sTawpno  wsnan (VD)
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HDR Engineering, Inc. inspection Team (SMEJTDB HAY Date
Corp of Engineers - Walla Walla Weather Sheet 4
Lower Granite Dam '

Gate No. é ‘Upstréam Elevation
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- HDR Engineering, Inc. Inspection Team SMP TDB HAY AMA Date
Corp of Engineers - Walla Walla Weather Sheet
_Lower Granite Dam :

Gate No. (2? Operation and Trunnion Measurements

Racking Measurements: Bottom of Gate and Spillway

LEFT RIGHT
3o /4 2o /4

Transverse Trunnion Hub Movement, No Load on Gate: Closed-Open-Closed

LEFT 4 RIGHT
Inside Outside Inside Outside
(pier) (pier)
Initial Gate Closed L= / 32 16/32 2 f'/SZ 2 '?/3 2
Gate Full Open 3%2 | 1o / 32 1 20/3 2 2 3/3 2
Final Gate Closed 30,/3 2 | 3 6/32_ 2’/32 23/32

3-D Trunnion Hub Movements - Unloaded vs. Loaded/

LEFT RIGHT
No Load Full Load No Load Full Load
Void Dry Void Full Void Dry Void Full
Vertical -@, oo s o Yol= kS

Us /DS “0.o008 |to.0350
g l 2o, |18, z! zZ3, |2l 2
”32 %2 /32 /32 /32 /32 /32 %g

Inside Qutside | Inside | Outside- Inside | Outside | Inside | Outside

Transverse

173




HDR Engineering, Inc.

Corp of Engineers - Walla Walla

Lower Granite Dam

Inspection Team SMP({D‘B HAY

Horizontal Girder

Date 10/7

Weather Sowy (0 Sheet 1

T~ Vertical"Rib / Purlin

S

Strut Bracing:

Gate No. ‘7

Left Elevation B-B

Member Type Depth Web Flange(s)
d t, , by t,
Plan Measured Plan Measured Plan | Measured Pian Measured
: : (in) {in) (in) (in) (in) (in) (in) (in)
Strut 3 14 WF202] 155/8 |55/4 15/16 15 3/4 < 5/, 112 | ) V2
“IStrut 2 14WFa42| 1712 | [} “],g 19/16 1638 | G2l 2716 |27/
Strut 1 14WF398] 1814 | ig'Vq 113/16 16 5/8 ({2 3/d 213116 | 2 7§Q ‘
Brace A 14WF30] 137/8 14 5116 6 3/4 y272) 3/8 Ye
Brace B 14WF30| 137/8 | \a My, 5/16 6 3/4 ¥ 3/8 &8
Brace C 14WF30| 137/8 14" 516 6 3/4 to24| 38 |F
Brace D 14WF30| 137/8 AA Y i 5116 6 3/4 b =/ 38 |34
Brace E 14WF30| 137/8 [35/i6 5/16 634 | & 75 3/8 % _
Brace F 14WF30| 137/8 155 Jup 5/16 63/4 | (,'3/1 38 3%
Brace G 14WF30] 137/8 <} s 516 634 | (,%4 3/8 2/
Brace H 14WF30| 137/8 /< 5116 6 3/4 EZIED Sy
Brace J 14WF30 |\ 137/8 14 e 516 63/4 07 s | 72/
Brace K 14WF30 [ 137/8 | 3 7y, 5M6 63/4 L% a8 | e
Brace L 14WF30 | 1378 | | 3% 516 634 | /.94 TEE
Brace M 14WF30| 137/8 25)¢ 5/16 834 | £/ 3/8 2/@
Brace N 14wr3o| 1378 | K 5116 634 | L 3| as ?/%




Lower Granite Dam

Gate No.

Right Elevation A-A

‘HDR Engineering, Inc.
Corp of Engineers - Walla Walla

Inspection Team SMP‘ HAY

Strut Bracing

Date 1o /7

Weather Sheet 2

Vertical Rib / Purlin c———m "

Horizontal Girder

Web

Member Type Depth ‘ Flange(s) I
: ’ d . t, by g\
Plan Measured Plan Measured Plan Measured Plan Measured | \
(in) (in) (in) (in) (in) (in) (in) (in)

Strut 3 14 WF 202] 155/8 } 5 5/ 15/16 1534 | 15 Yo | 112 %4
Strut 2 14WF 342] 17172 11 [ 19/16 1638 | Jlp Jitg ] 27116
Strut 1 14WF398] 1814 | \&74 11316 1658 | [{p 2/l 2 1316 b |
Brace A 14WF30| 13758 | | 3Pl 5/16 6 3/4 7% a8 34
Brace B 14WF30| 137/8 13%/ 1 5/16 6 3/4 ALIAEEEZ
Brace C 14WF30]| 137/8 1Q ¥/ le 5/16 63/4 ALY/ L /4
Brace D 14WF30| 1378 | 1Q ‘i 5/16 634 |(p e /8 3
Brace E 14WF30] 1378 5/16 634 |/, /> 3/8
Brace F 14WF30| 137/8 i 5/16 634 | (, Bf1fel 338 |F
Brace G - 14WF30| 137/8 \ 5/16 634 | (>4 Ve
Brace H 14WF30]| 137/8 Vb%l-’% 5116 6 3/4 ACIIECEE
Brace J 1awr30| 1378 | 13 ¥le 5116 6 3/4 (4] 38 | %
Brace K 14wr3o] 1378 | |4 5116 63/4 ,é‘ -%' | am
Brace L 1awr3o] 1378 | 13 %/lp 5/16 63/4 ZXAECIR R
Brace M 1awrso| 1378 | 14 e 5/i6 634 | ¥4 as
Brace N 1awr3o| 1378 | ]y Vi 5116 63/4 4] s J%




HDR Engineering, Inc. " Inspection Team SMP (TDB) HAY Date (O/ 7

Corp of Engineers - Walla Walla Weather Sheet 3
Lower Granite Dam :

) Gate No. 7 Downstream Elevation

Skin Plate and Ribs——-\

Horizontal Girder LTI
@_—‘—_---_\ ! v
Skin Plate Bracing \, / \ .’ \ l
| , At ) Uil
i / N i \ l
| N i zz
> |

v_
—
0

1
O N
—t— A) (B, ——
Member Type Depth Web Flange - End
d t by t; !

Plan Measured Plan Measured Plan Measured Plan Measured

(in) (in) (in) (in) (in)’ (in) {in) (in)
Horiz. Girder 3 | PL Girder 49 3/4 4430, | 116 “1/11, 16 1o 7/8 /8 |
Horiz. Girder 2 PL Girder 60 1/2 /00 [/ 3/4 274 16 1/2 VA 114 [1Ya
Horiz. Girder 1 PL Girder 60 1/2 o4 1 ) 16 1/2 \le Y2 11/4 Wai
Purlins ST1I0WF 31| 1012 10 "z 13/32 81/4 By 5/8 Y/
Skin PL Bracing | ST 7 WF 15 7 1/4 /4 6 3/4 [ 3/8 7o)

2Z. #Eca.co Clode @ g”’{S{ru’r ) zma_w ALOT Y /BLDE)) @ b&d(
0 41&[2;12 ( ¥?)
23, < ALY ) '\&LFLS
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HDR Engineering, Inc.
Corp of Engineers - Walla Walla
Lower Granite Dam

Gate No. 7

Inspection Team
Weather

Upstream Elevation

SMF/ TDB/HAY
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HDR Engineering, Inc. Inspection Team SMP TDB HAY AMA Date.  1O/4

Corp of Engineers - Walla Walla ' Weather Sheet 5
Lower Granite Dam :

Gate No. 7 Operation and Trunnion Measurements

Racking Measurements: “Bottom of Gate and Spillway

LEFT RIGHT
24 ¥4 24 3/

Transverse Trunnion Hub Movemént, No Load on Gate: Closed-Open-Closed

LEFT RIGHT
Inside Outside Inside - Outside
(pier) . (pier)
Initial Gate Closed z 8/_/32 2 o/ 22 2 % 2 / %Z
Gate Full Open 25/ 32 20/3 > < 2/3 2 ! 7/3 2
Final Gate Closed ¢ 8/ 32 ‘ 20_/ 32 2 2/3 2 ! 7/3 2

3-D Trunnion Hub Movements - Unloaded vs. Loaded

LEFT ' RIGHT
No Load - Full Load NolLoad | FullLoad
Void Dry Void Full Void Dry Void Full

Vertical +2.,. 000 o078
US /DS “o0.000%5 |to.0340

285 | %%h2 | %2 %2 %42 72 sz 732

Inside | Outside | Inside | Outside Inside | Outside | Inside Outéide

Transverse

HEAYY VIBRATON & MHAWMEE 2 18- 19" rEM

™

BorromM £i20E% . BIGHT £ APPRRE O RBE

DRASAING  OW  PiEn




HDR Engineering, Inc.

Inspection Team SMP{’“T‘;B:@

Date 10 /7./.20

Corp of Engineers - Walla Walla Weather <y €O Sheet 1
Lower Granite Dam ]
Gate No.
~=eft Elevation-B-B
TS Vertical Rib / Purlin A.A
Horizontal Girder
Strut Bracing
Member Type Depth Web Flange(s)
d tw . by
- Plan Measured Plan Measured Plan Measured Plan Measured

{in) (in) - (in) (in) (in) (in) (in) (in)
Strut 3 14 WF202] 155/8 v . 15/16 —_— 15 3/4 e 112 |, —
Strut 2 14 WF 342] 17172 | EZ/ 3 19/16 — 16 3/8 Mgz . | 2716 VA
Strut 1 14 WF398] 181/4 197% 5 113/16 e 16 5/8 294l 21316 | /
Brace A 14WF30] 137/8 A& _ 5116 . 6 3/4 <~ 3/8 [
Brace B 14WF30| 137/8 c 5/16 J— 63/4 A ¥ | \/
Brace C 14WF30] 1378 516 — 6314 |\ /7%, 38 |V
Brace D 14WF30| 137/8 \ 516 P 63/4 v 3/8 v
Brace E 14WF30| 1378 v 5/16 P 6 3/4 v - 3/8 v
Brace F 14WF30| 137/8 § 5116 P 63/4 v 3/8 v
Brace G 14WF30} 137/8 5/16 6 3/4 v 3/8 V4
Brace H 14WF30| 137/8 , 5/16 wo | 6 3/4 V4 /8 v
Brace J 14WF30| 13758 47, sne e | 634 | [;7/8] a8 v
Brace K 14WF30] 1378 |E 5116 ppm— 6 3/4 =1 3 Ve
Brace L 14WF30| 1378 N 5116 e |6 314 Vs> D v
Brace M 14WF30] 1378 L . 516 e |6 314 v 3/8 v
Brace N 14WF30| 1378 ) &4 \ 516 —="1 gan v /8

v




HDR Engineering, Inc. Inspection Team _SMP TDBm, ~ Dpate |O/7

Corp of Engineers - Walla Walla Weather @ AN ,gm\ LY - Sheet 2
Lower Granite Dam .

Gate No. 8

-RightElevation AA—

(,(,H | o = Vertical Rib / Purlin ——

Horizontal Girder

Strut Bracing

Member Type Depth Web ) ' Flange(s)
. d | ™ ' by t

Plan Measured Plan Measured Plan Measured Plan Measured

(in) (in) (in) (in) (in) (in) (in) (in)
Strut 3 14 WF202| 155/8 N 15/16 — 15 3/4 v .. 11/2 v
Strut 2 14 WF342] 1712 v/ 19/16 i | 16 3/8 HI WH 2716
Strut 1 14 WF398| 18 1/4 /. 113/16 — 1658 | V17206~ 213116 |
BraceA .= | 14WF30| 137/8 §4_\ 516 — 634 | v, 3/8 N
Brace B 14WF30| 137/8 v, 5/16 — 634 | (/& 3/8 v
Brace C___ | 14WF30| 137/8 243 516 —— | 634 | V.| os >
Brace D 14WF30| 1378 153 5/16 — 6 3/4 AL e
Brace E 14WF30] 137/8 - 5/16 — 6 3/4 =) 3/8 v
Brace F 14WF30| 1378 | A~ 5/16 — 63/4 Y/ 3/8 S
Brace G 14WF30[ 137/8 1 5/16 — 634 | {pt [[k- 3/8 I
Brace H 14WF30| 1378 in }ln 5/16 — 634 | 7 ‘| a8 v
Brace J uwrao | 13ws | |4 5116 — 634 | / s |~
Brace K 14wr3o| 1378 | |4 4o 5/16 — | 634 | v . | v
BraceL | 14WF30| 137/8 215, =6 —_— | 634 |7/ 3w |
Brace M 14WF30| 137/8 1#4';’ 5/16 e | 6314 | £/ a8 e
Brace N . 14wr30]| 1378 | | /gi 5/16 ~—| 634 (gl’:@ s |7

<

) Ly £ . i a '
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HDR Engineering, Inc. Inspection Team ~ SMP TDBC@ pate 10/ 7
Corp of Engineers - Walla Walla Weather ; Sheet 3
Lowgr Granite Dam

Q : :
L) Gate No. 9 Downstream Elgvation

A (B

Skin Plate and Ribs,—\\ H
» THAL ,
I-iorizontcl Girder \1‘
. ©) = 5 —
Skin -?late Bracing \I / \ l LA \ l
Ml N e
@—— .
I \\ l
. I / ; NI \ ,
) i N LA i
®
Member Type Depth Web ~Flange - End
d t, by t
Plan Measured Plan Measured Plan Measured Plan Measured
; (in) (in) (in) (in) (in) (in) (in) (in)
Horiz. Girder 3 PL Girder 49 3/4 v  / 7/16 4 16 S 7/8
Horiz. Girder 2 PL Girder 60 1/2 v 3/4 Vi 16 1/2 _7 114 | 7
Horiz. Girder 1 PL Girder 60 1/2 - 1 e 16 1/2 114 |,
Purlins ST10WF 31| 10172 "/ 13/32 8 1/4 5;& 58 | ./
Skin PL Bracing | ST7TWF15 ] 7 114 5/#2 6 3/4 3 |,
dem m Q/r,zmi( AQ?YNM W zwv’»m
N ¢4
Mg &{N & f“ - 2 MV\
1] ) 4
: A~ M y
¥ ¥ L L
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‘HDR Engineering, Inc. Inspection Team SMP TDB HAY Date (0732

Corp of Engineers - Walila Walla . Weather__ gy 6¢ ' Sheet 4

Lower Granite Dam

Gate No. 5 Upstream Elevation
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HDR Engineering, Inc. Inspection Team SMP TDB HAY AMA Date 1O/3 .

Corp of Engineers - Walla Walla - Weather _sow~r &0 Sheet 5
Lower Granite Dam , .

Gate No. 8 Operation and Trunnion Measurements

Racking Measurements: Bottom of Gate and Spillway

LEFT RIGHT
2 2538

Transverse Trunnion Hub Movement, No Load on Gate: Closed-Open-Closed

LEFT B RIGHT
Inside Outside Inside Outside
(pier) | (pier)
Initial Gate Closed 14/ 3z 30/:3 2 ’?/32 Zé/ 32
Gate Fﬁll Open 14/42 38/ 32 ! 7/ 32 Zé/BZ
Final Gate Closed ! 4/ 32 30/’3 Z. ' 7/ 32 26/52

3-D Trunnion Hub Movements - Unloaded vs. Loaded

LEFT RIGHT

No Load Full Load No Load Full Load
Void Dry Void Full Void Dry Void Full -
Vertical © OV | "o &30

Us /DS +0.80|0 +0.0240 \
14 2o, |14 3, 17 28 177/ 24
Transverse /32 /32 /éz /./32 //B 2 > 2| /32 /32.

. Inside | Outside | Inside | Outside Inside | Outside | Inside | Outside




HDR Engineering, Inc.
Corp of Engineers - Walla Walla
Lower Granite Dam

) Gate No. 1

Inspection Team K& N

Weather CLEAR

Hoist Amperage Readings

Date 10/04/00
Sheet 10OF1

Name Plate Data WESTINGHOUSE
Horsepower 15
Voltage 460/3 PHASE/60 HZ DESIGN C
Current 19.50 1760 RPM
Type 71D14371
Frame 254T
Amperage | Loaded | Unloaded
Opening _Closing Opening Closing
Starting 112.0 110.0 | |
D |[Phase A 16.1 9.6.
g Phase B 16.0 9.6
i Phase C 15.8 8.9

UNABLE TO DO UNLOADED DUE TO FISH MITAGATION




HDR Engineering, Inc. Inspection Team K & N Date 10/04/00
Corp of Engineers - Walla Walla Weather CLEAR Sheet 10F 1
Lower Granite Dam ‘

j Gate No. 2 Hoist Amperage Readings

Name Plate Data WESTINGHOUSE

Hdrsepower 15

Voltagé 460/3 PHASE/60 HZ . DESIGN C

Current 19.50 1760 RPM

Type 71D14371

Frame 25471

Amp era g e Loaded | N Unloaded

‘ : Opening Closing Opening Closing |
°’ Starting 108.0 104.5 106.0 102.0

@ |Phase A 15.2 9.9 | 13.5 9.0
g Phase B 15.7 10.6 14.6 9.2
* Phase C 14.9 9.7 14.1 10

RIGHT ANGLE GEAR BOX NOISY




HDR Engineering, Inc. -
Corp of Engineers - Walla Walla

Lower Granite Dam
&

Gate No. 3

Inspection Team K & N

Weather CLEAR

Hoist Amperage Readings

Date ©10/04/00 .

Sheet 10OF1

Name Plate Data WESTINGHOUSE
Horsepower , 15
Voltage 460/3 PHASE/60 HZ DESIGN C
Current 19.50 1760 RPM
Type 71D14371
Frame 254T
Amperage Loaded Unloaded
Opening Closing Opening Closing
Starting 117.6 114.4 114.4 111.2
> |Phase A 16.1 101 155 | 10.6
£ |Phase B 16.3 11.2 155 | 105
* Phase C | 16.6 10.4 15.8 10.6
PRIMARY WORMGEAR REDUCER NOISY (SOUNDS DRY) &

MAIN REDUCER HAS SEVERE LEAK (@ OUTPUT SHAFT ODE)

ODE (OPPOSITE DRIVE END)




HDR Engineering, Inc.

Inspection Team K & N

Date

10/08/00

Corp of Engineers - Walla Walla Weather CLEAR Sheet 1 OF 1
Lower Granite Dam .
Gate No. 4 Hoist Amperage Readings
Name Plate Data WESTINGHOUSE
Horsepower 15
Voltage 460/3 PHASE/60 HZ DESIGN C
Current 19.50 1760 RPM
Type 71D14371
Frame 254T
Amperage _ Loaded - Unloaded
Opening Closing Opening Closing
Starting 116.2 104.8 112.0 105.0
D |Phase A 15.5 9.6 16.2 10.2
g Phase B 16.1 9.7 15.3 10.0
= Phase C 15.6 9.4 - 16.3 10.5

SIMILAR LEAKS TO UNITS 3
BEARING NOISE MOTOR SHAFT SIDE




HDR Engineering, Inc. Inspection Team K & N Date 10/06/00
Corp of Engineers - Walla Walla Weather CLEAR Sheet 10F 1

Lower Granite Dam

Gate No. 5 Hoist Amperage Readings

Name Plate Data WESTINGHOUSE

Horsepower 15

Voltage ~ 460/3 PHASE/60 HZ DESIGN C

| Current ' ~_19.50 1760 RPM

Type 71D14371

Frame 254T

Amperage Loaded - Unloaded |

Opening Closing Opening Closing
| Starting 108.8 112.0 115.0 111.2

D |Phase A 150 9.6 14.1 10.1
E Phase B 15.9 10.5 14.7 10.1
* Phase C 16.9 10.2 | 14.7 10.4

| . SAME LUBE LEAKS & SEEPAGE AS OTHER UNITS
OUTPUT SHAFT SEAL LEAKING DRIVE SHAFT SIDE




HDR Engineéring, Inc.

Inspection Team K& N

Date 10/03/00

Corp of Engineers - Walla Walla Weather CLEAR Sheet 1 OF 1
Lower Granite Dam
Gate No. 6 Hoist Amperage Readings
Name Plate Data WESTINGHOUSE
HorsepoWer 16
Voitage 460/3 PHASE/60 HZ DESIGN C
Current 19.50 1760 RPM
Type 71D14371
Frame 254T
Am perage Loaded _ Unloaded
Opening_; Closing Opening Closing
Starting 113.6 106.4 110.5 110.0
o |Phase A 15.3 10.é | | 15.2 10.6
g Phase B 15.9 10.2 15.1: 9.3
i Phase C 15.8 10.1 16.3 9.8

TYPICAL LUBRICANT SEEPAGE TO OTHER UNITS




HDR Engineering, Inc. inspection Team K & N
Corp of Engineers - Walla Walla Weather CLEAR

-Lower Granite Dam

; GateNo. 7 "~ Hoist Amperage Readings

Date 10/04/00

~ Sheet 1OF 1

Name Plate Data WESTINGHOUSE

Horsepower 15
Voltage 460/3 PHASE/60 HZ DESIGN C
i ~ Current 19.50 1760 RPM
Type 71D14371
Frame 254T -
L Amperage Loaded | Unloaded
. . Opening Closing Opening Closing
A Starting 116.8 110.8 124.1 110.0
o |Phase A 15.6 10.1 15.1 9.4
g Phase B 15.3 10.0 16.2 9.9
" |phase ¢ 16.7 9.6 16.0 8.9

' NORMAL LUBE LEAKAGE

FULLUP 35" 4%

A 141 123

B 131 119

C 135 125




HDR Engineering, Inc. Inspection Team K & N Date 10/04/00
Corp of Engineers - Walla Walla Weather CLEAR Sheet 1OF 1
- Lower Granite Dam -
y Gate No. 8 Hoist Amperage Readings
Name Plate Data WESTINGHOUSE
Horsepower 15
Voltage 460/3 PHASE/60 HZ DESIGN C
Current 19.50 1760 RPM
Type  71D14371_
Frame 254T
Amperage Loaded Unloaded
Opening Closing Opening Closing
Starting 114.0 108.0 1104 110.6
o |Phase A 153 10.4 16.3 10.9
§ Phase B 16.0 9.8 14.8 10.1
« Phase C 15.7 9.8 14.8 10.

LUBE SEEPAGE @ MOST BEARING, CCUPLING LOCATIONS

LARGE LEAK @ REDUCER OUTPUT SHAFT ODE W/BUILDUP ON DECK




¢ KLEINFELDER

An employse oveed company -
Ultrasonic Testing Technique Report
Steel Group o :
UT Report No.: 1
Client Name:_HDR Engineering : Date:_October2, 2000
Project Name: Walla Walla, Lower Granite Dam KA Project No.:21-6149-01-001
Contractor:__HDR Engineering - , Client Contact: Wavne Edwards
Technique Performed By :_Destry K. Hall Level : 2
Type of Inspection (check one): Straight Beam D . Angle Beam Other -

If other please specify : Evaluation of moment resisting frames.

Drawings Referenced:_Walla Walla District Corps of Eng_n'. eers, Draft Scope Outline. Radial Gate Inspection, Analvsis
and Testing, Lower Granite Dam,

Equipment: ___Krautkramer Branson USN S52L ’ s/n: 00D94J ; Date of Calibration: 4/26/00
Transducer: SWS, Gamma. 2.25 X .75 X 625 BNC _s/n: 00CM4P  Wedge, SF-AWS. 70 DEG. . g/n: 00DOJB

Test Block: IIW, Tvpe 1. Steel : s/n: 7856 / DSC, Steel ; s/n:  98-6331 ’
Method Used:__Procedure # 1. Top quarter 70°, Middle half 70°. Bottom quarter 70°; Face A and Face B when possible
Scanning Met.hod: Pattern E w/ A. Band C ﬁlovement Scanning Level: 20 dB above Zero Reference.
Material Ty;ie:  ASTM A36/ ASTM AST2 '
Temp. of Mateﬁﬂ: Ambient Sensitivity Level: 80% FSH | Surface Condition: Tight adhering paint

Examination Standard: _ASTM E 164-94 Acceptance Standard: AWS D1.5-95 NDT Procedure No.: KA—NDETP—UT-OOI
Quality requirements - section ne. : AWS D1.5-98 Section # §.21.3 and Table 9.1; and Section 9 Part C
Weld joint AWS: TC;US-GF TC-U4b-GF, B-U4b-GF, B-U5-GF Welding i)rocess : GMAW / FCAW / SMAW
Material Thickness : 3/4 through 1-5/8

‘Weld identification: Each weld was identified on d?awings by HDR R_egreseﬁt_aﬁve Sam Planck; All testing was performed

for information only.

CERTIFICATION PAPERS ARE AVAILABLE UPON REQUEST

We, the undersigned, certify that the statements in this record are correct and that the welds were prepared and tested in accardance with the requirements
of ANSI/AASHTO/AWS D1.5 (1995) Bridge Weldlng Code.

Kleinfelder, Inc.

Inspector Signature:
Inspector Name:

Page 1 of _]_0

KLEINFELDER 5880 District Boulevard; Suite 24, Bakérsﬁeld, CA 93313 (661) 831-2155  (661) 831-1937 fax




I KLEINFELDER

An employee owned company

ULTRASONIC TEST REPORT
CLIENT NAME " _HDR Engineering . DATE: 10-2/10-13/00
PROJECT NAME Walla Walla; Lower Granite Dam PROJECT NO.. _ 21-6149-01
CONTRACTOR C.O.E UT REPORT NO.: 001
GATE NO.: __1through 8 PAGE 2 OF 10
‘ REPORT OF ULTRASONIC TESTING OF MATERIALS ]
COUPLANT Ultragel i INSTRUMENT SN#: 00D94J JOINT DESCRIPTION:
CAL BLOCK SN# W (7856) REFERENCE LEVEL: 48 Db BUTT JOINT: B-U4b-GF / B-US-GF
TRANSDUCER SN# 00CM4P SCANNING LEVEL: +20 Db CORNER JOINT: | TC-US-GF
ANGLEMODE: 70 & 60deg. | SURFACE CONDITION: Painted T-JOINT: TC-U4b-GF
ACCEPT CRITERIA AWS TBL: | 94 MATERIAL THICKNESS: 3/4" 1 1-5/8" | COMMENTS: Welding process used:
EXAMINATION FROM FACE: A&B VOLUMETRIC EXAM IN LEG: SMAW/GMAW/FCAW. Tested through painted
1 2.25Mhz | surface. Information only. :
| ZERO DEGREE TRANSDUCER: DIAMETER: FREQUENCY:
ITEMS EXAMINED / TESTED: 3-strut arm splices and center strut mid-span splice
ITEM DESIGNATION: Gate 1, Gate 2, Gate 3, Gate 4, Gate 5, Gate 6, Gate 7 and Gate 8
’ Strut 1(a), Strut 2 (a), Strut 3 (a), Trunnion (a), Strut 1(b), Strut 2 (b), Strut 3 (b) and Trunnion (b),
WELD IDENTIFICATION ACCEPTED | REJECTED | REMARKS B
1. Gatet 41 3
2. Gate?2 42 2
3. Gate3 37 7
4, Gated , 27 17
5. Gate5 - 41 3
6. Gate6 41 3
7. Gate7 29 .15
8. Gate8 40 4
9.
10.

TOTAL WELDS TESTED: asp COMMENTS and/or SKETCH:

TOTAL WELDS ACCEPTED: 298 ,;!u
N\

TOTAL WELDS REJECTED: _54

KLEINFELDER 5880 District Boulevard; Suite 24,  Bakersfield, CA 93313 (661) 8312155  (661) 831-1937 fax




KLEINFELDER

An emplayse owned company )
- ULTRASONIC TEST REPORT
GATE 1
PROJECT NAME Walla Walla; Lower Granite Dam : DATE: '10-2/10-13/00
PROJECT NO.: 21-6149-01 : PAGE 30f10
INFORMATION ON REJECTED WELDS
e |ou DECIBALS DISCONTINUITY
| 2| 2 g g |,
gl z | 8 4 E |2 |§ |5 Bz | = z Remaris
; ol z § 0 EZ | g3 | I8 | E& é "—é’g’, -_g_;:? DISTANCE §§
i = - * - a b c d - <2 |oa FromX | FromY an
! W7 A 182 | 52dB | 480b | 562 | 3438|125 | 1281 | 832 B
2 139¢/70 | A 182 | 54dB | 48Db | 2794 | 3.206| 2625 | 2.397 | 1.296 B
23&:70 A {182 |40dB | 48Db | 1.504 | -504 1.797 | 1.034 A
5
6 -
7
8
9
10
11
12
13
14
15
16
17
18]
19
20

KLEINFELDER 5880 District Boulevard; Suite 24, Bakersfield, CA 93313 (661) 831-2155  (661) 831-1937 fax




GATE 1 (Outer Left)

GATE 1 (Inner Right)




KLEINFELDER

«n emploves owned company . )
ULTRASONIC TEST REPORT
GATE 2
PROJECT NAME Walla Walla; Lower Granite Dam DATE: 10-2/10-13/00
PROJECT NO.: 21-6149-01 PAGE 40f10
INFORMATION ON REJECTED WELDS' ,

e | w DECIBALS . DISCONTINUITY

g @

2|z
=l 2| & el |8 | g lx
5181318 § 858552 2% |5 2. Remarks
Wl 8| 3|8 |g [S7]®7|<x == P | 33|§E| oDosrance | @
S| = = - = a b c d - <2 |34 FromX | Fromy | 2"
' lseo |70 | A 1+2 | 48db | 48db | 5.016 | -5.014 3508 | 1.200 A
:2; sa0 |70 | A 1+2 | 52dB | 48db | 4.886 | -.886 3.443 | 1478 A
3
5
5
7 |
)
)
70
1
12
3
12
15
16
17
18
19
20

KLEINFELDER 5880 District Boulevard; Suite 24, Bakersfield, CA 93313 . (661) 831-2155  (661) 831-1937 fax




GATE 2 (Outer Lef)

-

GATE 2 (Inner Right)




| KLEINFELDER

An employee owned company

PROJECT NAME Walla Walla; Lower Granite Dam DATE: 10-2/10-13/00
PROJECT NO.: 21-6149-01 PAGE 5010
* INFORMATION ON REJECTED WELDS
DECIBALS DISCONTINUITY

z |4

u 0]

= | Z
[+ 4 2 o 5 § ®
Blz | 8 4 § 8 2 § gz < > Remarks
s| © 2 2 . | 8= | 25 | RBo A® | E 35
S| E [=} s 85 | 52| ES | 8¢ Qa | & £S
2131 2| = 23|23 | 28 |28| s | B2 |28 8
wl 5| % o | e = <u g = 2 22 | &€ DISTANCE S
z 3 8
3J| 2 - w p a b ¢ d ~ <= 10992 | eomX | FromY gt
' 2s¢l70 |a 182 | Soap| 4806 [LOY |1 756 Lsen |,i5Y A
2 Eu,w 70 |A  |182|54d8 |480b |4 25 | /0s 19571 Lo3Y B
3lonelm |a  [182 | 52| 48 b |Y.vyl-.cife 2,604|).53Y A
4 lagclio |a 182 | %8| 48 Db |, 2 11,26 1,634 197y A
S1a94l70 1A 182 |Scde] 480 |17 | g0} L.359 |, 939 A
® 20|70 |A - |182|s48 |s8Db 3,08 |29 Llasinen! 973 2
" 3Mwl70 |A  [182 548 |4asDb ' 9512953 LAY A
° el adid
9
10
11
12
13
14
15
16 .
17
18
19
20

KLEINFELDER 5880 District Boulevard; Suite 24, Bakersfield, CA 93313 (661) 831-2155  (661) 831-1937 fax




GATE 3 (Outer Left)

GATE 3 (inner Right)




i KLEINFELDER

4n employee owned company X
PROJECT NAME Walla Walla; Lower Granite Dam DATE: 10-2110-13/00
PROJECT NO.: 21-6149-01 PAGE 0of 10
INFORMATION ON REJECTED WELDS

o] w DECIBALS DISCONTINUITY

g | @

o =

2! <
x| 2 x . £ § .
Bz | 8| 18 § |2 |5 |8 gz | z Remarks
= 4 2 < ® o 25 T as F=3 S
S| E =] u LD | &8 56 8 & a | 9 £8
Z| < 7] Tz | e 828 |88| = 58 | <8 €%
ol g Z 2 o El |- | qIu |Ex| § | S5 |58 ]
Yyl §1 2138 |7 -1 B |23 |8t DISTANCE 3=
—1 z F—
et - v - a b ¢ d | - <= 199 pomx | Fromy | °
' laew |70 | A | 1+2] 5408 | 4808 | 3.906 | 2004 2953 | 1.010 A
2lsm0 |70 | A 1+2 | 5498 | 48R | 802 | 6802/ 15 | 509 | 205 D Acceptable
3lsei |7 |A 1+2 | 548 | 4808 | 501 | 00 3505 | 1.198 A

1% |36 {70 |aA 1+2 5408 | 480B | 435 | 1.65 3475 | 1.086 A
51406 |70 | A 1+2 | 5408 | 4808 | 4542 | 1.458 3271 | 1.119 A
6 laoro |70 | A 1+2 | 54dB | 4808 | -404 | 6404/ 35 | 708 | 272 D | Acceptable
" laaw |70 | A 1+2 | 54dB | 48dB | 562 | 5.438| 25° | 1281 | 438 D | Acceptable
8 laan {70 | A 1+2 | 50dB | 48dB | -204 | 2.204| 375* | 853 | 285 A
12laswlzo | A 1+2 | 5408 | 4808 | 2542 | 3.488| 375" | 2271 | 777 B Acceptable by length

0 o0 |70 | A 1+2 | 48dB | 48dB | 5582 -5.5:3_2T 3791 | 1.206 A
"am |70 |a 1+2 | 5408 | 488 | 2704 | 3.206] 875 | 2307 | 820 B
2 sow |70 | A 1+2| 5008 | 4808 |3.014 | 1014 2507 | .857 A
Blasro |70 | A 1+2 | 40dB | 48dB | -406 | 1.408 797 | 272 A HAZ
“soo {70 | A 1+2 | 48dB | 48dB | .026 | -.026 1.013 | 346 A HAZ
Wisto |70 |A | 1+2| 4808 | 48R |f.M0L,| 204 1,35% |, 3n5] A | ind. out of gate, 60%fsh
s {70 [ A 1+2 | 4048 | 48dB | 5788 | -4.784 3.804 | 1.331] - A
lssw |70 | A 1+2 | 48dB | 4808 | 4158 | 4.1 3079 | 1.053] A
18
T
2

KLEINFELDER 5880 District Boulevard; Suite 24,  Bakersfield, CA 93313 (661) 831-2155 (661) 831-1937 fax




GATE 4 (Outer Left)

GATE 4 (Inner Right)




KLEINFELDER

An employes owned company
ULTRASONIC TEST REPORT
GATE S
PROJECT NAME Walla Walla; Lower Granite Dam DATE: 10-2/10-13/00
PROJECT NO.: 21-6149-01 PAGE 70f10
INFORMATION ON REJECTED WELDS
v | u , DECIBALS _ DISCONTINUITY
g | g
x| 2 x s 8 P
8z 87y 5 |8 (£ |5 gz | X z Remarks
HEAE-RE: §s | 52|58 82 af | § | 28
21312 |2 |. |B83|23 |28 |28 g |82 |8 - EE
4512|128 2 | 22 |§¢ DISTANCE | &
g = - - - a b s d = <2 10a | inx | Fomy | OF
1 lzen |70 | A 142 | 5008 | 48d8 | 3.118 | -1.11d 35" | 2550 | 857 | A
2176 |70 | A 1+2 | Sap | 4808 | 2,452(1. 39 . 850(2,3b]. ¥55 B | nodataloged
j sof |70 | A 1+2 | 5248 | 48dB | 4.084 | -084| 3.024 | 1.034 A
5
&
7
)
)
10
1
12
13
14
15
6
17
18
19
2

KLEINFELDER = 5880 District Boulevard; Suite 24, Bakersfield, CA 93313 (661) 831-2155  (661) 831-1937 fax




GATE 5 (Outer Left) -

GATE 5 (inner Right)




ULTRASONIC TEST REPORT

GATE 6 ‘
. 1
PROJECT NAME Walla Walla; Lower Granite Dam DATE: 10-2/10-13/00
PROJECT NO.: 21-6149-01 PAGE 80f10
INFORMATION ON REJECTED WELDS
e | DECIBALS DISCONTINUITY
g2
el 2| = c 8 .
gz | 8| w § |& |5 |8 5o | X > Remarks
; g g § 0 EZ | 23| 8 | B8 '%5, § §-§ DISTANGE §§
S| = = = - a b c d - <= 188 | eomX | Fromy | 8"
‘et f70 |A 1+2 Y% | 48dB |67 H LY 2957 [1.8357]. 937 A no data loged
2 60|70 | A 1+2 | 50d8 | 48dB | -272 | 2.272| fu 864 | 205 B
Sleon {70 A [1+2 |50d8 | 4808 | 467 | 267|35 | 3335 | 144 A
3 .
5
6
7
[)
)
10
11
12
13
14
15
16
17
18
19
20

KLEINFELDER 5880 District Boulevard; Suite 24, Bakersfield, CA 93313 (661) 831-2155

(661) 831-1937 fax
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GATE 6 (Inner Right)

GATE 6 (Outer Left)




PROJECT NAME Walla Walla; Lower Granite Dam DATE: 10-2/10-13/00
PROJECT NO.: 21-6149-01 PAGE 90f 10
INFORMATION ON REJECTED WELDS
v | w DECIBALS DISCONTINUITY
w g
a 2
2| 2
el 2 x » < § e ’
gz | 8| 4 E |8 |5 |58 g2 | z Remarks
st & 2 < ® o Is | o a8 | E 3
5| | 2 = S | 88| 52 | 8¢ oS E£S
Zl < ] T3 90 | 28 1 T8® = 58 | =8 zaQ
I3} -4 = . £l - | <L | Ex = SE|£8 83
2iel 1819 ® | 33 | 8| . DISTANCE 8s
= 2 ] an oW
= = = - - a b c d ~ <= 199 eomx | Fromy | ©
" leso |70 | A 1+2] 4808 | 48dB | 5.664 | 5664 3.832 | 1.310 A
2 leso |70 | A 1+2 4848 : no data loged
3 lesi |70 [ A 1+2 | 48dB | 48dB | 5.944 | -5.944 3972 | 1.343 A
4 lew |70 | A 1+2 | 4808 | 48dB | 4.694 | 4.604 3347 | 1.144 A
Slem {70 |a 1+2 | 48dB | 48dB | 4.416 | 1.584 3.308 | 1.131 A
6 lesfi |70 | A 1+2 | 48dB | 48dB | -118 | 118 941 | 32 A
7 leow |70 | A 1+2 | 44dB | 48dB | -608 | -3.302 696 | .238 A
8 l7o0 |70 | A 1+2 | 40dB | 48dB | -312 | 1312 844 | 208 A
Slaa iz |aA 1+2 4848 no data loged
V|70 | A 1+2 | 48dB | 48dB | 1.208 | -1.208 1.649 | 564 A '
"izan 70 | A 1+2 48dB no data loged
2) 7w {70 | A 1+2| 4848 | 48dB | -704 | 704 648 | 222 A
Bl |70 |A 1+2 | 48dB | 48dB | -256 | .256 872 | 298 A
“lrew |70 | A 1+2 | 48dB | 48dB | 734 | -734 1.367 | 467 A
Slae 7o A 1+2 | 50d8 | 48dB | 3.002 | -1.00 2501 | 855 A
16
17
B
19
20
KLEINFELDER 5880 District Boulevard; Suite 24, Bakersfield, CA 93313 (661) 831-2155  (661) 831-1937 fax




GATE 7 (Outer Left)

GATE 7 (inner Right)




KLEINFELDER

Ar employee owned coepany :
ULTRASONIC TEST REPORT
/ GATE 8
PROJECT NAME Walla Walla; Lower Granite Dam DATE: 10-2/10-13/00
PROJECT NO.: 21-6149-01 ' PAGE 100f10
INFORMATION ON REJECTED WELDS

2w DECIBALS DISCONTINUITY

w | 3

s |z
w % [+ . =4 8 2
8l z | &' u4 5 8 2 5 §§ < 2 Remarks
; 8| 3 § o £3 |24 128 82| § %% j‘gg DISTANCE §§
Sl 2 r w5 el b el a2 [ <2198 eonx [Fomy | B
Y154 {70 |A | 1+2|48d8 |48aB | 016 |-ot6]2 | o2 | 315 A
2 Issw |70 |A 1+2|50d8 |48dB |19 | 4 | 1.125" | 1.050 | 667 A
Slsefi |70 |A | 1+2| 4808 | 4808 |.246 | 206 877_| 300 A
: stw |70 | A 1+2 ] 4848 | 48dB | 3.196 | -3.19d 275" | 2508 | 888 A
6
> -
8
)
T
11
12
3
YR
15
16
17
18
19
20

We the undersigned, certify the statements in this record are correct and the welds were prepared and tested in accordance with the requirements of

ANSI/AASHTO/AWS D1.5 (1985) Bridge Welding Code.
year .

INSPECTED BY: Destry K. Hall /  Jim Fisher ASNTLEVEL: 2 / 2
/4
TEST DATE: _10-2/10-13/00

SIGNATURE:

KLEINFELDER 5880 District Boulevard; Suite 24, Bakersfield, CA 93313 (661) 831-2155 (661) 831-1937 fax




GATE 8 (inner Right)

GATE 8 (Outer Left)



Lower

Gate 1

Granite | Top horizontal girder, right side,
Dam between stiffeners at radial strut
) connection. Delaminated paint and
10/06/00 light corrosion due to poor drainage.
1-1
LR DA i R ]
Lower | Gatel
Granite - | Top horizontal girder, right side,
Dam between stiffeners at radial strut
connection. Delaminated paint and
10/06/00

1-2

light corrosion due to poor drainage.

|
|
d
i

I,




Lower
Granite
, Dam

. 10/06/00

FGate 1
Side seal leak, left side.

it Nt N

Lower
Granite
Dam

L 10/06/00
1-4

Gate 1

Middle horizontal girder, right side,
between stiffeners at radial strut
connection. Delaminated paint and
light corrosion due to poor drainage.




! : AU I SUS EIUSS SN T RS M LS IO

Lower Gate 1

Granite | Upstream end, bottom radial strut.
Dam Ponding water between strut flanges
and horizontal girder flange due to :
10/06/00 | poor drainage. 5

| Lower | Gatel :
A Granite | Left end of bottom horizontal girder.

Dam Standing water, no drainage between
; multiple stiffeners. Horizontal girder
: 10/06/00| t skin plate stiffeners, standing -

i iy

water, debris and no drainage

1-6

cu

' RIS T w e




Granite | Bottom seal closure plate looking
Dam upstream. Standing water between
: closure plate, purlin webs and
; 10/06/00 skinplate. Typical.

e SR N AT IO T ST s

e i 3 o i el i e

Lower Gate 1 :

’ Granite | Leak at center construction jdint in
Dam spillway monolith.

{ . 10006/00

; 1-8

NTATAT T
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! Lower | Gatel
Granite | Leak at center construction joint in
Dam spillway monolith.

10/06/00

J
!;
{
i
i
I{
i
i
k
|

1-9

Lower Gate 1

Granite | Bottom of bottom horizontal girder at

Dam radial strut stiffeners. ‘Delaminated
paint, light corrosion on girder flange

10/06/00 | and stiffener plates. Typical.

1-10




Lower
Granite
Dam

10/06/00

Gate 1 ,
Top horizontal girder, right side,
between stiffeners at radial strut Lo
connection. Delaminated paint and
light corrosion due to poor drainage.

A 5 g g3 g i Al P8 RPN e = P 3RS,

S ia s Er N Am S S sm k) PEVRPORY § DRy e S emes SU ro

'y

Lower
Granite
Dam

10/07/00
1-12

Exposed portion of upstream gate
face. Note: Surface collector
installed at this time.




P SN O—

Lower Gate 1
Granite | Exposed portion of upstream gate
Dam face. Note: Surface collector
installed at this time.
10/07/00 1
1-13 :
Lower Gate 1 i
Granite | Exposed portion of upstream gate
Dam face. Note: Surface collector
installed at this time.
10/07/00 |
1-14 B o



Lower Gate 1

Granite | Exposed portion of upstream gate

Dam face. Note: Surface collector
installed at this time.

10/07/00

Lower Gate 1

Granite | Typical skin plate condition. Light

Dam pitting near normal water surface.
Note: Surface collector removed.

11/20/00

1-16

|



Gate 1

Typical wear plate condition. Light

grooves due to cable wear, light to

moderate corrosion.

Gate 1
~Typical skin plate condition. Light

Lower
Gran

te

Dam

11/20/00

Lower

Granite

Dam

near normal water surface.
Surface collector removed.

pitting
Note

11/20/00




S e
AN
MBI AN

VR LtA

Granite | Typical wear plate condition. Light

Dam grooves due to cable wear, light to
moderate corrosion.
; 11/20/00
1-19

Lower Gate 1
© . Granite | Right side hoist connection. Light
Dam corrosion on lifting lugs and plates.
11/20/00
1-20 o




.

RS

Lower Gate 1

Granite | Right side hoist connection. Light

Dam corrosion on lifting lugs and plates.
Note: excellent condition of stainless

11/20/00 | gteel U-bolts.

1-21
?
!
;
) Lower
i " Granite

11/20/00

{ " Dam
|
|

Gate 1

Left side hoist connection. Light
corrosion on lifting lugs and plates.
Note: excellent condition of stainless’
steel U-bolts.

?ﬁx
i
i
!




Surface collector installed at Gate 1.

Surface collector installed at Gate 1

Gate 1

Lower
Granite
10/07/00
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aend fouiiSateauingyroliig

Lower Gate 2
Granite | Left end, middle horizontal girder.
Dam Peeling paint on purlins, light
corrosion.
10/05/00
2-1
Lower Gate 2
Granite | Left end, middle horizontal girder.
Dam Peeling paint on purlins, light
corrosion.
10/05/00

S P



RO P

i

~ Lower
| Granite
Dam

10/05/00
{23

Left frame, vertical Brace A at middle
horizontal girder. Approx. 3/4”
deformation in ST

“wLower

i Granite

~Dam
10/05/00

2-4

Gate 2

Left frame, vertical Brace A and K at
middle horizontal girder.
Misalignment in vertical braces due to
1” deformation in Brace A.




L S O
i ' - Lower Gate 2

: - Granite | Left frame, Brace H. Coping in brace
" Dam at weld to top radial strut. Light

corrosion at isolated spots.
10/05/00

25

S S FwAt et it TR r TR

=hiTh

i ‘ Lower Gate 2
P Granite | Bottom / side seal leak at bottom left
'; 4 . Dam corner of gate.
1
1 10/05/00
126 ) 3

s o e e o




P Lower
i ¢ | Granite | Leak at center construction joint in .

i Dam spillway monolith.

10/05/00

ERTRLEN

2-7

U U S

A e £ P A ok o Nom

5

i . LoWer Gate2
g Granite | Left end of bottom horizontal girder.
: " Dam Standing water, no drainage between

E'
multiple stiffeners. _ |
10/05/00 .




Lower

RS U E

Lower
Granite
Dam

10/05/00

Gate 2

Granite | Left end of bottom horizontal girder.

Dam Standing water, no drainage between
multiple stiffeners. Horizontal girder

10/05/00 | ¢4 skin plate stiffeners, standing

2.9 water, debris and no drainage

2-10

Bottom seal closure plate looking
upstream. Standing water between
closure plate, purlin webs and
skinplate. Typical. Leak at center
const. joint in spillway monolith.




Lower Gate 2
_Granite | Bottom seal keeper bar and closure

: ‘Dam plate, typical.
{ 110/05/00

Lower | Gate2
Granite | Bottom seal closure plate looking
'Dam upstream. Standing water between

closure plate, purlin webs and
10/05/00 skinplate. Typical.

1 2-12

RPN AT S A= TR —



Lower
"Granite
Dam

-10/05/00
2-13

AP SURSURI PRI SN

Lower
Granite
Dam .

10/05/00
2-14

[ T JUUUS AN (UUON O SR R PV P

Gate 2

Close-up, right end of bottom
horizontal girder. Standing water, no
drainage between multiple stiffeners.

i

Gate 2

Right end of bottom horiz. girder.
Standing water, no drainage between
multiple stiffeners. Horizontal girder
to skin plate stiffeners, standing
water, debris and no drainage




N P TR e IR I AT IS ¢

Gate 2

Lower

Left trunnion, typical.

Granite

Dam

10/05/00
2-15

b

1

2ot d e bant e d

Gate 2

typical

3

Gate face and side frames

Lower

Granite
Dam

10/05/00

st




| Lower | Gate2 ‘ T | o
Granite [ Top of right trunnion, typical. o i

Dam ’ j
10/05/00 Jc

I

2-17 L

IS R S T

Lower | Gate2 o ' |
Granite | Bottom seal closure plate looking ’I
Dam upstream. Standing water between :

closure plate, purlin webs and !}

10/09/00 | inplate. Typical.
218




Lower
Granite
Dam

£ 10/09/00

Gate 2
Bottom seal closure plate looking
upstream. Standing water between
closure plate, purlin webs and
skinplate. Typical.

. Lower
" Granite
Dam

10/09/00

-~ an

Gate 2

Bottom seal closure plate looking
upstream. Standing water between
closure plate, purlin webs and
skinplate. Typical.




Lower ' Gate 2
Granite | Left side hoist connection. Light
Dam corrosion on lifting lugs and plates.

Note: Excellent condition of stainless
10/09/00 | steel U-bolts. '

2-21

DETIE T T WS RS S

Lower | Gate2

Granite | Left side hoist connection. Light

Dam corrosion on lifting lugs and plates.
Note: Excellent condition of stainless

10/09/00| steel U-bolts.

279




. Granite
Dam

- 10/09/00
$2-23

Upstream side of left side seal. Light
corrosion and pitting on skin plate.

. - -

. Lower
4 ; Granite
3 ‘Dam
L
10/05/00
f 2-24

g sy g
S e A e e @t

Upstream side of left side seal. Light
corrosion and pitting on skin plate.




...... o

oy T T

Gate 2

Lower

—_—
«
o

1

Close-up, skin plate,

Granite

D
-10/05/00

'2-25

am

£
A

typical
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.
H
H

Lower » Gate 2 _
- Granite | Embedded bottom seal plate, looking i
- Dam down at spillway, typical. P
. 10/09/00 !
L 227 o
‘ 3
! Lower | Gate2 | l :
:Granite | Upstream side of bottom seal and P
Dam bottom of skin plate. Light to b
moderate corrosion on skin plate. Lo
10/09/00 [
{ '
|

2-28
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Skin plate pitting, typical.
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A

i Lower
- Granite
Dam

| 10/09/00
231

Gate 2 .
Waterblasting of skin plate pitting,
typical. -

Lower _(.‘-:ate 2

Granite | Typical pitting.

Dam
1 10/09/00
2-32
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Lower
" Granite
Dam

10/09/00
2-33

Lower
Granite
Dam

10/09/00

Gate 2

Gate 2

Typical wear plate condition. Light
grooves due to cable wear, light to
moderate corrosion.




.Gate 2

10/09/00

Lower
L Granite | Skin plate pitting and corrosion along ‘
" " Dam construction joint weld at left side of |
gate. i

Granite | Close-up, skin plate pitting and
Dam | corrosion along construction joint
weld at left side of gate

10/09/00

2-36




Lower Gate 3
Granite | Left end of top horizontal girder.
Dam Chipped paint and light surface

10/04/00 corrosion.

3-1
‘ Lower Gate 3 T
Granite | Left end of top horizontal girder.
i Dam Chipped paint and light surface

corrosion. Note: Debris line on
10/04/00 | gownstream flange of girder
3.2 indicating inadequate drainage.
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Lowér » Gate 3
Granite | Right end of top horizontal girder,
Dam typical. '

10/04/00
33

Gate 3
Granite | Middle horizontal girder, typical.
Dam

10/04/00

34




10/04/00
3-5
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1

Lower Gate 3

Granite | Left frame, top end of Brace H.
Dam Coping in brace at weld to top radial :
strut, typical. K

TrTRT }

T

‘i’
1

Lower date 3

Dam

10/04/00

Granite | Left frame, typical.




Lower
Granite
Dam

10/04/00
3-7

Gate 3

Skin plate approx. 5’ above middle
horiz. girder, near left frame. Small
pitting in skin plate, < 1/6” deep.

Lower Gate 3

Granite | Inside closure plate at right trunnion,

Dam looking downstream. Staining and
light corrosion due to drain above.

10/04/00

3-8
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3-9

Lower Gate 3
OQutside of left trunnion and yoke,

looking downstream. Note:
lubrication lines and expelled
{ubrication beneath trunnion.

Granite
Dam

10/04/00

Granite
Dam

10/04/00
3-10

Gate 3

drainage

Left end of bottom horizonta! girder.

Standing water, no drainage between
multiple stiffeners. Horizontal girder
to skin plate stiffeners, debris and no

3
4
!
i
4
d
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ical

typ

Top of left trunnion,

Gate 3
Purlins and skin plate, typical.

Lower

. Granite

: Dam
10/04/00

10/04/00




Lower Gate 3

Granite | Upstream end of right frame, bottom

Dam radial strut. Grind marks in flange.
Note: Discoloration at welded joint
10/04/00 | ¢, girder due to ultrasonic weld test
3.13 gel.

|
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! i ]. 1
Lower Gate 3
Granite | Right end of bottom horizontal
Dam girder. Horizontal girder to skin
plate stiffeners, standing water,
10/04/00 debris and no drainage '

3-14
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- Lower
! Granite
. Dam

10/04/00
3-15
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Gate 3

Right frame, typical.
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Lower

Granite
10/04/00
3-16

Dam




Right trunnion and yoke looking
downstream. Light corrosion on

Gate 3
trunnion.

‘ Lower
Granite
10/04/00
3-17

Dam

|

7

typical.

Gate face and left frame,

Granite
Dam

10/04/00
3-18




Lower
Granite
Dam

10/04/00

Gate 3
Close-up of upstream side of right
trunnion and yoke. Note: Small
lubrication leak at connection to

3-19

trunnion.

Lower
Granite
Dam

10/08/00

Gate 3

Bottom seal closure plate looking '
upstream. Standing water between

closure plate, purlin webs and
skinplate. Typical.

3-20




Lower

Gate 3

Granite | Upstream side of skin plate at
Dam bottom seal. Light to moderate
corrosion of skin plate, typical.
10/08/00
3-21
" Lower | Gates
Granite | Upstream side of skin plate at
Dam bottom seal. Light to moderate
corrosion of skin plate, typical.
10/08/00 .
3-22




. Lower
Granite
Dam

- 10/08/00
3-23

Lower
Granite
Dam

10/08/00
3-24

Gate

Left side hoist connection. Light
corrosion on lifting lugs and plates.
Note: excellent condition of stainless
steel U-bolts. :

Gate 3

Left side hoist connection. Light
corrosion on lifting lugs and plates.
Note: excellent condition of stainless
steel U-bolts.
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‘Lower Gate 3

|

Granite | Skin plate pitting, looking up,
Dam typical.

10/08/00
3-25

’Lower Gate3
Granite  Downstream side of bottom seal and
Dam keeper plate looking upstream.

10/08/00
3-26




Lower
~ Granite
Dam

- 10/08/00

Gate 3
Bottom seal closure plate looking

upstream. Standing water between
closure plate, purlin webs and
skinplate. Typical.

Lower
Granite
Dam

10/08/00
3-28

Gate 3 T T
Waterblasting and typical skin plate
condition.
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Lower
Granite
Dam

10/08/00
3-29

Lower
Granite
Dam

10/08/00

Gate 3
Skin plate pitting, typical.

Gate 3
Skin plate pitting, typical.




Lower Gate 3
Granite  Skin plate pitting, typical.
Dam

10/08/00

Lower Gate 3
Granite  Skin plate pitting, typical.
Dam

10/08/00
3-30



i
3

TS sz /s “’??'k“ A
<o %
)-4‘.7_‘.'.-—,\)" r(

Lower
i Granite
Dam

| 10/08/00
3.3

By S P

.

SR

Gate 3
Skin plate pitting, typical.

Gate 3

Granite
Dam

10/08/00
3-32

Typical wear plate condition. Light
grooves due to cable wear, light to
moderate corrosion.
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1

' Lower
Granite
Dam

10/08/00
3-33

Granite
Dam

10/08/00
3-34

i
:
i
:
3
B
i

Gate 3
Skin plate pitting apparently
associated with scratches.

Skin plate pitting apparently
associated with scratches.




o

Gate 3

Waterblasting upstream surface of

skin plate.

Lower

Granite
Dam

10/08/00
3-35
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Lower
Granite
Dam

10/08/00

i

Lower
Granite
Dam

10/08/00

Gate 4

Paint blister and apparent skin plate
leak approximately 7’ from left side
of gate and 6’ above 1/2” to 3/8” skin
plate transition. Photo taken after
waterblasting of upstream side.

[ A N

Paint blister and apparent skin plate
leak approximately 7’ from left side
of gate and 6’ above 1/2” to 3/8” skin
plate transition. Photo taken after
waterblasting of upstream side.




e

Gate;i
Close-up of paint blister / skin plate
leak.

Lower
Granite
Dam

10/08/00
4-3

Gate 4
Skin plate leak after removal of paint
blister.

Granite
Dam

10/08/00
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Lower

Granite
Dam

10/08/00
4-5

Lower

Gate.;f
Skin plate leak after removal of paint
blister.

Gate 4

Granite | Left side frame, along outside of

Dam

frame looking downstream, typical.
Note: Skin plate leak landing on

10/08/00 | mjiddle radial strut.

4-6
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Shoveee

i Granite
i Dam

| 10/08/00

Gate 4
Skin plate leak after removal of paint
blister.

; Granite | Right end of bottom horiz. girder.

| Dam Evidence of standing water, no

‘ drainage between multiple stiffeners.
- 10/08/00

48

Gate 4

Horiz. girder to skin plate stiffeners,
debris and no drainage
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|
|
_ Lower
T Granite | Bottom of upstream end of bottom
; Dam radial strut, drain hole, typical.
1
I 10/08/00
. 4-9
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I Lower

] Granite | Bottom seal closure plate looking

1 Dam upstream. Standing water between
closure plate, purlin webs and

J 10/08/00 | skinplate. Typical. .

i

4-10




 Lower | Gated
" Granite | Right frame, Brace F. Small
: Dam deformation, approx. 1/8” on outside

: flange.
i | 10/08/00

it

Granite | Bottom seal closure plate looking

: Dam upstream. Standing water between
: closure plate, purlin webs and
10/07/00| skinplate. Typical. :

4-12




Lower Gate 4
i Granite | Bottom seal closure plate looking
Dam upstream. Standing water between
closure plate, purlin webs and
9 10/07/00 | skinplate. Typical.

i 4-13

Gate 4
Granite | Bottom seal and keeper plate,
Dam looking upstream, typical.

R 10/07/00

. A4



; Lower G:;te 4
‘ Granite | Bottom of downstream side of gate,
¢ Dam typical. ‘

L 10/07/00

Lower Gate 4

- Granite | Waterblasting of skinplate.
Dam Distribution of pitting, typical.

10/07/00
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“Lower | Gate4
Granite | Skin plate pitting, typical.
Dam

10/07/00

! Lower | Gated {
Granite | Skin plate pitting, typical. |

C Dam {
|

[

10/07/00 A 4
4-18




;Lower | Gate4

"Granite | Typical wear plate condition. Light
' Dam grooves due to cable wear, light to

| moderate corrosion.

- 10/07/00
419




Lowe;r .
Granite
Dam
10/08/00

5-1

Gate 5

Right frame, upstream end of top
radial strut. Delaminated paint and
light corrosion on web.

Lower
Granite
Dam

10/08/00

Gate 5
Side seal leak, right side of gate.

e e e pm i



Lower
Granite
Dam

10/08/00

5-3

Gate 5

Right end of middle horizontal girder.
Light corrosion due to side seal leak.

Lower
, Granite
Dam

10/08/00
5-4

Gate 5

Right frame, middle radial strut,
between braces G and E. Small
deformation on top, inside flange.
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Lower
Granite
Dam

10/08/00

5-5

Granite
Dam

10/08/00

5-6

Gate 5
Right frame, Brace H. Small
deformation on inside flange.

Right frame, upstream end of bottom
radial strut. Ponding due to
inadequate drainage.




Lower
Granite
Dam

10/08/00

Gate 5

Right end of bottom horizontal girder.
Standing water, no drainage between
multiple stiffeners. Horizontal girder
to skin plate stiffeners, standing
water, debris and no drainage

Lower
Granite
Dam

10/08/00

Gate 5 :

Left end of bottom horizontal girder.
Standing water, inadequate drainage
between stiffeners.

. 5-8




Lower ——Gate 5

Lower Gate 5
Granite | Side seal, typical.
Dam

10/08/00
5-9

Granite | Bottom of gate at spillway, typical.

Dam
10/08/00
5-10




Lower Gate 5

Granite | Bottom seal closure plate looking

Dam upstream. Standing water between [
closure plate, purlin webs and ::

10/08/00 skinplate. Typical. ‘

5-11

'
i
i

Lower Gate 5
Granite | Left end of bottom horizontal girder.
Dam Evidence of standing water, no :
drainage between multiple stiffeners. :
10/08/00 '
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Waterblasting upstream surface of
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Granite
‘Dam

10/06/00

Gate 5

Lower
Granite
Dam

10/06/00

Gate 5




i El 4

Lower Gate 5

Granite | Typical wear plate condition. Light

Dam grooves due to cable wear, light to
moderate corrosion.

10/06/00

5-17

Lower Gate 5

Granite | Skin plate pitting apparently
Dam associated with scratches in
protective coating.

10/06/00

5-18
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Lower
Granite
Dam

10/06/00

5-19

Gate 5

Typical wear plate condition. Light
grooves due to cable wear, light to
moderate corrosion.
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]
i Lower | Gate6 5
. Granite | Top horizontal girder looking toward l
Dam left frame, typical !
.  10/06/00 li
‘ }
i 6-1 |
i
i
i

H | . emim e . et e
o l Lower | Gate6
U Granite | Right frame, Brace C. Coping in

T Dam brace at weld to top radial strut.

10/06/00




. Lower
Granite
; Dam

Middle horizontal girder, downstream
flange at connection to radial strut.
Light corrosion on girder flange.

Gate 6

Downstream surface of skin plate,
approx 5° above middle horizontal
girder, near left frame. Small surface
pitting.

Lower
Granite

" Dam
10/06/00
6-4
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» G”ate 6

Right frame and trunnion, typical.

SO oo

eSS,

Lower

Granite
D

m

a
10/06/00

6-5

de trunnion closure

Left frame, insi
plate,

typical.

Dam

10/06/00

6

6




ion and yoke.

nes.

Outside of right trunn
Note: Lubrication |

Leak at center construction joint in

spillway monolith.

Dam
10/06/00

i Granite




5

i

|

i

‘ 'LoWer

| Granite
- Dam -

| 10/06/00

-

Lower ~the 6
Granite | Right end of bottom horizontal girder,
Dam

10/06/00

Gate 6 ‘
Right frame, bottom radial strut.
Standing water at upstream end of

strut due to inadequate drainage. !

standing water at upstream side of
girder web and flange.




‘ Lower
: Granite
i Dam

it s T e

10/06/00

Gate 6
Right end of bottom horiz. girder.

Standing water, no drainage between
multiple stiffeners. Horizontal girder
to skin plate stiffeners, standing
water, debris and no drainage

 Granite
_Dam

' 10/06/00

Left frame, bottom radial strut.
Evidence of standing water at
upstream end of strut due to
inadequate drainage. Light
corrosion.

"6-12
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[

Lower | Caféé
Granite | Bottom seal closure plate looking
Dam upstream. Standing water between
closure plate, purlin webs and
10/06/00 skinplate, typical.
6-13
T Lower Gate 6
Granite | Leak at center construction joint in
Dam spillway monolith, additional bottom

10/06/00

seal leaks.




- Lower
- Granite
i Dam

10/06/00

Gate 6
Bottom seal keeper plate, looking
upstream, typical.

- Lower
Granite
Dam

10/06/00

3

. 6-16
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Gate 6
Side seal, typical.
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Lower
Granite
Dam

10/06/00
6-17

Gate 6
Bottom of left frame horizontal
girders, typical.

Lower
Granite
Dam

10/06/00

Gate 6

Qutside of left trunnion and yoke.
Note: Lubrication lines and expelled
lubrication between trunnion and
yoke.




Gate 6

Lower

Left frame, typical.

Granite

Dam

(=)
o
=
S
=
(=]

Right frame, typical.

Granite

‘Dam

10/06/00
6-20
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] Lower
Z | Granite | Bottom seal closure plate and skin
Dam plate looking upstream. Standing
water between closure plate, purlin
10/05/00| webs and skinplate, typical.

6-21

- l Lower
o ] Granite | Bottom seal closure plate looking %
" Dam upstream. Standing water between :

| closure plate, purlin webs and
i ' 10/05/00 skinplate, typical.
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3 Granite | Embedded bottom seal plate, typical. B S
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Lower Gate 6

'Granite | Bottom seal closure plate looking
Dam upstream. Standing water between

closure plate, purlin webs and

e T U

10/05/00 skinplate, Note: good condition of ! il
6-24 stainless steel bolts and nuts. i

’
!




B e - ASUU - LAt PSS

Gate 6
Typical skin plate condition.

g
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b
4
i

Lower
Granite

: Dam

10/05/00
6-25

- Gate 6
Skin plate pitting, typical.

Lower
Granite
Dam

10/05/00

e S TN RIS - 7 RN




Lower Gate 6
Granite  Waterblasting of skin plate, typical.

Dam
. 10/05/00
P 6w

Lower Gate 6

Granite  Waterblasting of skin plate, typical.
Dam

10/05/00

6-28




Lower
Granite
Dam

10/05/00

6-29

Lower
Granite
Dam

10/05/00
6-30

— e e e e e b e e e Mmoo e et ot S b S e S Soan N

L A

Gate 6 ‘ ;
Skin plate pitting, typical. :

Gate 6

Typical wear plate condition. Light
grooves due to cable wear, light to
moderate corrosion.




Lower Gate 7
Granite | Horizontal girder stiffeners at left
Dam frame middle radial strut. Note:

- upstream end of stiffeners not welded
10/07/00 | 1o girder flange. Correct per plans.

7-1

PR LSS o e ey~ AN

- e N . P

T e e e e e e ————— e

Lower Gate 7

Granite | Left end of bottom horizontal girder.
Dam Standing water, no drainage between
multiple stiffeners. Horizontal girder
10/07/00 | 4 skin plate stiffeners, standing
water, debris and no drainage




Lower Gate 7

Granite | Bottom seal closure plate looking ) i
Dam upstream. Standing water between \ ;
closure plate, purlin webs and . :
10/07/00 | skinplate. Typical.

Granite | Leak at center construction joint in
Dam spillway monolith.

10/07/00

: 7-4

g e e




7-5

Lower
Granite
Dam

10/07/00

Granite
Dam

10/07/00
7-6

“RTR. o

Gate 7

Bottom of bottom left radial strut.
Light corrosion at connection to
bottom girder. Note: Discolorization
on strut flange due to ultrasonic
testing gel.

£

AR Tl A

Right horizontal girder bracing A to
K. Deformed web in brace K.




‘ Lowér Gate 7 )
) . Granite | Top horizontal girder near right radial
; - Dam strut connection. Light corrosion
' 10/07/00 '
X
i
Lo;v-t‘:r Gate 7
Granite | Upstream surface of skin plate,
, Dam typical. Note: Weld lines for purlins
visible through 3/8” skin plate.
: 10/07/00
i 7-8 »




i

Lower Gate 7
! Granite | Bottom seal closure plate looking
Dam upstream. Standing water between
closure plate, purlin webs and
10/04/00 skinplate. Typical.

7-9

L e AR,
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Lower [ Gate 7
Granite | Close up embedded bottom seal plate,

: Dam typical.
: ] 10/04/00| - .
i i 7-10 : ~
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' ‘; i_,ower - d(‘}‘até 7

10/04/00

3 ' Granite | Bottom seal keeper plate and
g Dam embedded bottom seal plate, typical.

Lower
Granite
Dam

10/04/00
7-12

Gate 7
Skin plate pitting, typical.




Lower Ga.t; 7 .
Granite | Skin plate pitting, typical.
Dam
10/04/00
7-13
[ TS S TS BN SN S S S BRI PUE N o
|” 7 Lower | Gate7 :
Granite | Typical skin plate condition. Heavy
Dam pitting. Note: Pitting often appears
to be oriented in lines associated
10/04/00 | with scratches.
7-14
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Lower Gate 7

Granite | Skin plate pitting, typical. Note:
~Dam Pitting appears to be oriented in line
' associated with scratch.

10/04/00

AT r, FE o p Vn e

PN

Granite | Typical wear plate condition. Light
Dam grooves due to cable wear, light to

moderate corrosion.
10/04/00

7-16




Granite | Middle horizontal girder at
Dam connection to middle right strut.
Debris and evidence of standing

» } Lower
i 10/07/00 | water, light corrosion.

: 8-1

- . Y

Lower ~—(v;ate 8
Granite | Bottom corner leak at left frame.
Dam

10/07/00
8-2




» Gate 8
. Granite | Side seal, typical.
Dam

10/07/00
' 8-3

YR ACP R AT ¢

Lower

Granite | .Bottom right corner seal leak.

" Dam

10/07/00 _
84




Lower | Gate8 ' ' o i

Granite | Upstream end of bottom right strut. . |

Dam Standing water due to inadequate i
" | drainage.

10/07/00

8-5

= N

Lower Gate 8
Granite | Right upstream end of bottom
Dam horizontal girder. Standing water at Lo

;

upstream flange and web. ' ,
10/07/00 . L

8-6 ) : N




o i

Lower
Granite
Dam

10/07/00
8-7

Right end of bottorn horiz. girder.

Standing water, no drainage between

multiple stiffeners. Horizontal girder . .
to skin plate stiffeners, standing

water, debris and no drainage

" Lower
Granite
Dam

10/07/00
8-8

Gate 8

Bottom seal keeper plate and leak at
center construction joint in spillway
monolith.




| Lower

! Granite

l Dam

! 10/07/00
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Gate8

Bottom seal closure plate looking ' T
upstream. Standing water between i

closure plate, purlin webs and
skinplate. Typical.

Lower
) Granite
Dam

10/07/00

8-10

Gate 8

Downstream side of embedded
bottom seal plate and small bottom
left corner leak.
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MLowe;r- Géte 8

Granite

- Dam

10/07/00

Spillway looking toward left side of
gate. Bottom corner leak.

- Lower
i Granite
:Dam

- 10/07/00

812

Gate 8

Left end of bottom horiz. girder.
Standing water, no drainage between
multiple stiffeners. Horizontal girder
to skin plate stiffeners, debris and no
drainage. : ,

e e
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Gate 8 v

DM T R R S O s
TTIL e Tt

Bottom left comer leak.

Lower
Granite

Dam

10/07/00
8-13

T II

Purlin flange small pitting, typical.

Granite

Dam

10/07/00

8-14
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{ " "Lower | Gate§ ' |
§ ' Granite | Downstream surface of skin plate ‘;
] - Dam pitting, typical. . 3
| 100700 :
| es

i
1
i
l,'
i
i
I
o Lower | Gate8 | .
i : Granite | Top left radial strut near trunnion. j
‘ : .Dam Light corrosion on top of web | B
; : efore scraping). v
1! . . 10/07/00 ®
o : . I
) 8-16 ‘ ;
e s :




8-18

Lower Gate 8

Granite | Top left radial strut near trunnion.
Dam Light corrosion on top of web (after

scraping).

10/07/00

8-17

Lower Gate 8

Granite | Gate looking upstréam, typical.
Dam

10/07/00
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P R

Lower ‘Gates. B
: Granite Embedded bottom seal plate, typical.

,5
!
! . Dam
| 10/03/00 ‘
8-19 :

Lo ‘Lower | Gate8
; Granite | Bottom left corner of gate.
¢ Dam

' 10/03/00

| 8-20
T




Lower
Granite
Dam

10/03/00
8-21

.

1 1 i

Gate 8

Bottom seal closure plate looking
upstream. Standing water between
closure plate, purlin webs and
skinplate. Typical.

i

i
!

Lower
“Granite
Dam

10/03/00

Gate 8
Embedded bottom seal plate, typical.




Lower Gate 8
:Granite | Upstream surface of skin plate and
? wear plate at normal water surface

:10/03/00

line.

Lower
* Granite
Dam

10/03/00
8-2

Close-up upstream surface of skin
plate and wear plate at normal water
surface line. Light pitting, scratches
and scrapes above and below water
surface line. o
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Lower
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Dam
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Gate 8

Skin plate pitting near wear plate,
typical.




' Lo Gt | » |
i Granite  Skin plate pitting, typical.
i Dam
o . 10/03/00
1 827 - N - |
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: Lower Gate 8
-Granite  Skin plate pitting along weld line.
Dam

10/03/00
8-28
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Lower "

Granite  Typical wear plate condition. Light ' !

Dam grooves due to cable wear, light to i

moderate corrosion. ]

10/03/00 i
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8-29 i
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i i 3 1

, Lower Gate 8 E
Granite  Right hoist connection. Moderate |
|

i

i

|

Dam pitting on lifting lugs and plates.
Stainless steel U-bolts in good
10/03/00  ¢ondition.

| 8-30 .
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Lower Hoist & Mechanical
Granite ,
Dam Hoist motor, typical.




Hoist & Mec.hanicalv

Hoist motor name plate, typical.

Lower

Granite

Dam

Hoist & Mechanical

Hoist drum, typical.
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